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LETTER  OF  TRANSMITTAL 


Ohapbl  Hiix,  N.  C,  November  1,  1914. 
To  Hia  ExceUencjf,  Hoitorablk  Looks  C&aiq, 

Oovemor  of  North  Carolina, 
Sib: — There  was  held  in  March  of  this  year,  at  the  UiuTersi^^  of 
Xorth  Carolioa,  tinder  the  auspices  of  the  State  TJoiTerBit;  and  the 
North  Oarolins  Oeolo^cal  and  Economio  Surrey,  a  Oood  Roada  Insti- 
tute, which  proved  to  he  of  so  mnch  interest  to  those  who  attended  that 
I  believe  the  proceedings  of  this  Institute  should  be  put  in  such  shape 
so  that  th^  can  be  distributed  to  the  road  engineers  and  saperintendents 
of  the  State.  I  have,  therefore,  had  the  proceedings  compiled  and  here- 
with anbmit  them  for  pablication  as  Economio  Paper  No.  39  of  the 
pablications  of  the  North  Carolina  Qeological  and  Economic  Survey. 
Very  respectfully, 

Joseph  Htdk  Pkatt, 
State  Geologist. 
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County 47 
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PROCEEDINGS 

Good  Roads  Institute 

UNIVERSITY  OF  NORTH  CAROLINA 
March  17-19,  1914 

INTRODUCTION. 

There  was  inau^rated  at  the  University  of  North  Carolina,  March, 
1914,  an  InBtitiite  that  will  probably  become  one  of  the  more  importaot 
phases  of  the  eztension  work  organized  by  the  University.  This  refers 
to  the  Good  Eoada  Institute  held  on  March  IT,  IS,  and  19,  1914,  under 
die  auspices  of  the  Department  of  Civil  and  Highway  Engineering  of 
t^e  TTniversity  and  the  Highway  Division  of  the  Korth  Carolina  Geo- 
logical and  Economic  Survey. 

The  object  of  the  Institute  was  to  bring  together  at  the  University 
the  engineers  and  superinl«ndenta  who  have  the  direct  charge  of  the 
road  work  throughout  the  different  counties  in  K^orth  Cflrolina  for  a 
discussion  of  the  various  road  problems  and  for  consultation  regarding 
peculiar-road  problems  that  the  different  men  have  to  consider.  Invi- 
tations were  sent  to  engineers  and  superintendents  of  all  the  counties 
and  the  boards  of  county  or  road  commisaioners,  by  whom  these  men  are 
employed,  were  ui^ed  to  instruct  them  to  attend  the  Institute  end  that 
their  attendance  be  considered  part  of  their  official  duties.  In  some 
instances  this  was  done  and  the  counties  bore  all  the  expenses  of  the 
engineers  and  superintendents  to  the  Institute.  It  is  believed  that  this 
Institute,  as  it  is  made  an  annual  occurrence,  will  become  a  clearing- 
house for  road  problems  in  this  State. 

Although  the  attendance  at  this  first  Good  Roads  Institute  was  not 
large  the  mfen  were  from  many  different  sections  of  North  Carolina  and 
were  a  representative  body  of  those  in  charge  of  the  road  work  of  the 
State.  There  were  fifty-four  registered  at  the  Institute  from  the  follow- 
ing twenty-four  counties: 


Cabarrus 

Qulllord 

Orange 

aeveland 

Halifax 

Robeson 

Craven 

Iredell 

Rochlngham 

Davidson 

Madison 

Rowan 

Dupltn 

McDowell 

Rutherford 

Durham 

Mecklenburg 

Scotland 

Edgecombe 

New  Hanover 

Vance 

Porajth 

Northampton 

Wake 
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Before  the  close  of  the  Institute,  those  attending  passed  a  strong  reso- 
lution, urging  the  University  and  tie  Survey  to  make  it  an  annual  affair, 
and,  in  accordance  with  this  request,  the  officials  of  these  two  institutions 
have  arranged  for  holding  a  Good  Boads  Institute  annually  at  the  Uni- 
versity of  North  Carolina.  The  scope  and  efforts  of  the  Institute  will 
be  enlarged,  and  it  is  expected  that  in  1915  the  Institute  will  be  of  at 
least  a  week's  duration. 

Many  valuable  papers  were  presented  at  the  Institute  that  make  a 
valuable  addition  to  good  roads  literature,  and  these  papers,  as  far  as 
possible,  are  published  at  the  end  of  the  report  of  the  proceedings  of  the 
Institute. 

In  arranging  the  program  it  was  realized  that  certain  rules  and  r^u- 
lations  would  have  to  be  in  vogue  similar  as  in  regular  university  work. 
The  lectures  began  promptly  at  the  hour  designated  and  the  Institute 
was  enabled  to  carry  out  the  program  almost  in  its  entirety. 

The  following  are  the  names  of  those  who  registered  at  the  Road 
Institute : 

John  M.  Ambler,  Highway  Engineer,  Winston-Salem,  N.  C. 

A.  H.  Carr,  Durham,  N.  C. 

George  M.  Carson,  Road  Superintendent,  Harton  Township,  Marion,  N.  C. 

J.  B.  Cllngman,  Road  Engineer,  Madison  County,  MarataaJI,  N.  C- 

Colller  Cobb,  Jr.,  Chapel  Hill,  N.  C. 

A.  B.  Croomi  Road  Foreman,  Wallace,  N.  C. 

E.  C.  Belvin,  Highway  Engineer,  Durham,  N.  C. 
W.  A.  Broadway,  MODTeeboro,  N.  C. 

D.  Tucker  Brown,  Highway  Engineer  N.  C.  Geological  and  Economic  Survey, 
Chapel  Htll,  N.  C. 

R.  T.  Brown,  Highway  Engineer  and  Superintendent,  Orange  County, 
Htllsboro,  N.  C. 

R.  A.  Burnett,  Road  Superintendent,  New  Hanover  County,  Wilmington, 
N.  C. 

J.  A.  Davidson,  County  Superintendent,  Greensboro,  N.  C. 

S.  B.  Dameron,  Reldsvllle,  N.  C. 

Brent  S.  Drane,  Engineer,  Charlotte,  N.  C. 

W.  P.  Eddleman,  County  Superintendent,  Shelby,  N.  C. 

W.  S.  Falils,  Highway  Engineer,  Franklinton.  N.  C. 

B.  L.  Field,  Chapel  HUl,  N.  C. 
G.  W,  Flowers,  Durham,  N.  C. 

A.  P.  Gilbert,  representing  Gallon  Iron  Works,  Durham,  N.  C. 

H.  W.  Harhey,  Charlotte,  N.  C. 

T.  F.  Hlckerson,  Highway  Engineer,  Chapel  HIU,  N.  C. 

N.  C.  Hughea.  Jr.,  Highway  Engineer,  Weldon,  N.  C. 

T.  P.  Jenktna,  Road  Superintendent,  Tarboro,  N,  C. 

P.  Swindell  Kluttz,  Concord,  N.  C. 

R.  L.  Lasley,  Wentworth,  N.  C. 

E.  W.  Lupton,  Chapel  Hill.  N.  C. 

Lee  W.  Lynch,  Highway  Engineer,  Forest  City,  N.  C. 

L.  H.  Lyon.  Wilmington.  N.  C. 

H.  G.  Markham,  County  Commissioner,  Durham,  N,  C. 
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F.  H.  Hay,  Wendell,  N.  C. 

J.  S.  Miller,  Jr..  PfaUftdelpbia,  Pa.    Barber  Aepbalt  Co. 

George  N.  Moore,  representing  Robeson  Proceae  Company,  Pennington,  N.  3. 

Ira  B.  Mullla,  Hlgbway  Engineer,  Lumberton,  N.  C. 

B.  McAllister.  WilmlnKton,  N.  C. 

R.  A.  Fattereon,  Salisbury  Metal  Culvert  Co.,  Salisbury,  N.  C. 
J.  L.' Phillips,  Aeeistant  Engineer,  Orange  County,  Hillsboro,  N.  C. 
J.  T.  Plott,  Statesvllle,  N.  C. 

J.  H.  Pollard,  Superintendent  of  Roads,  Durham  County,  Darham,  N.  C. 
JoB^b  Hyde  Pratt,  Cbapel  Hill.  N.  C. 

James  G.  Price,  Superintendent  of  Roads.  Rockingham  County,  Madison, 
N.  C. 

A.  A.  Heed,  Chapel  Hill,  N.  C. 
R.  A.  Reed,  Winston- Sal  em,  N.  C. 

C.  S.  Reeve.  U.  S.  Office  of  Public  Roads,  Washington,  D.  C. 
J.  T.  Rogers,  County  Commissioner,  Durham,  N.  C. 

C.  L.  Sapp,  Road  Engineer,  Rich  Square,  N.  C. 
J.  B,  Scarborough.  Cbapel  Hill,  N.  C. 

G.  A.  Simpson,  Laurel  Hill,  N.  C. 

J.  H.  Slaughter,  representing  Harry  Bros.  Co.,  Jjextngton,  N.  C. 
Q.  E.  Smith,  Highway  Commissioner,  Concord,  N.  C. 
R.  E,  Snowden,  Highway  Engineer,  New  Bern,  N.  C. 

Sumwalt,  Dixie  Culvert  Co.,  Qreensboro,  N.  C. 

W.  M.  Ward,  Newton,  Iowa. 

F.  F.  Wetmore,  Highway  Engineer,  Lumberton,  N.  C. 

W.  Staley  Wicker,  Chapel  Hill.  N.  C. 

J.  E.  Wright.  Road  Superintendent,  Lauiinburg,  N.  C. 


PROCEEDINGS  OF  THE  INSTITUTE 

The  Qood  Heads  Institute  was  called  to  order  by  the  State  Geologist 
in  tlie  auditorium  of  the  Peabody  Building,  at  nine  o'clock  Tuesday 
morning,  March  17,  1914.  The  members  of  the  Institute  were  welcomed 
to  the  University  by  Acting  President  Edward  K.  Graham,  in  his  usual 
happy  vein.  He  stated  that  it  is  the  University's  purpose  to  serve  the 
State  in  every  way  leading  to  its  upbuilding  and  the  promotion  of  the 
welfare  and  happiness  of  its  people;  that  few  pebple  were  rendering  the 
State  a  greater  or  more  faithful  service  than  the  road  engineers,  and 
the  Umversity  feels  honored  in  welcoming  them  to  her  doors. 

After  the  address  of  Mr.  Graham  the  following  program  was  carried 
out: 

PROGRAM. 
Tuesday,  Mabch  IT,  1914. 
S:15  a.  m.    General  Ffinciples  of  Road  Location,  Prof.  Wm.  Cain. 
9:30  a.  m.    Practical  Considerations  Governing  the  Location  ot  Roads,  D. 
Tucker  Brown,  Road  Organizer  and  Engineer  oC  the  North 
Carolina  Qood  Roads  Association. 
Discussion. 


),Google 


PBOCZKDIBOB   OF 

30  ft.  m.    Rrad  Surrejins  and  Harping,  Frol.  T.  F.  Hlckeraon. 

DlBcusalon, 
00  m.         PrscUcal  Demonatratlon  of  the  Abne?  Hand  Level,  ProfesBor 

T.  F.  Hlckeraon. 

30  p.  m.    The  Economics  of  Road  ConBtrnctlon,  W.  S.  FftlllB,  Road  En- 
gineer. 
p.  u.    Lecture  on  "Asphalt  from  Its  Source  to  the  Pavement,"  (lllus- 
trated  with  moTlng  pictures),  J.  8.  Miller,  Jr. 


Wedrxsdat,  Mabch  IS,  1914. 
Svr/dced  Roai* 

8:30  a.  m.    Sand-clar,  Topsail  and  OraTel  Roads,  Joseph  Hyde  Pratt,  State 
QeoloKlst.  ' 

Discussion. 

10:00  a.  m.    Waterbound  and  Bituminous  Macadam  Roads  {Illustrated),  Mr. 

C.  S.  Reere  of  the  U.  S.  Office  of  Public  Roads. 

Discussion. 

11:30  a.  m.    Dirt  Roads,  Joseph  Hrde  Pratt. 

Discussion. 

Drainage  of  Boadi, 
2:30  p.  m.    Drainage  of  Roads,  T.  F.  Hlckerson. 
3:00  p.  m.    County  Bridges,  Jno.  M.  Ambler,  Road  Engineer. 
3:30  p.  m.    CnlTerts,  R.  T.  Brown,  Road  Engineer. 

Discussion. 
4:00  p.  m.    Demonstration  of  Use  of  Road  Drag,  R.  T.  Brown,  Road  Engi- 
neer. 


Thubbdat,  Mabch  19,  1914. 
Rood  Machineiy  and  Buppliei. 
8:30  a.  m.    Road  Building  Hachlnerr,  N.  C.  Hughes,  Jr. 

Discussion. 
8:30  a.  m.    Road  Surfacing  Materials  In  North  Carolina.    Professor  Collier 
Cobb. 
10:00  a.  m.    Maintenance  of  Roads,  R.   A.   Burnett,  Road  Superintendent. 

Discussion. 
11:00  a.  m.    Organization  of  Road  Forces,  Prof.  M.  H.  Stacj. 

Discussion. 
12:00  m.         The  Road  Contractor,  Brent  Drane. 
12:30  p.  m.    Natural  Sand-clays  In  North  Carolina  Piedmont  Belt,  by  Mr. 

John  E.  Smith. 
2:30  p.  m.    Visitors  shown  oTer  the  University  Buildings. 
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There  were  excellent  discussiona  of  nearly  all  the  papers  presented 
and  the  general  feeling  of  those  in  attendance  was  that  the  Institute  was 
a  snceeas  and  would  be  very  beneficial  in  the  puUic  road  work  of  North 
Carolina. 

Duriug  the  morning  session  on  Thursday,  March  19th,  Uie  following 
resolutions  were  introduced  and  unanimously  pasaed: 

BcMliUeas. 

I.  Reiolvei,  That  we  QXprMa  our  thank*  and  appreciation  to  the  Depart 
menta  of  Civil  and  Highway  EoKlneerlng  of  the  Cnivereity  and  the  NorUi 
Carolina  Oeologlcal  and  Economic  Survey  for  the  beneflta  which  we  have 
derived  trom  the  Oood  Roads  Inatitute. 

II.  Resolved,  further.  That  it  la  our  belief  that  aacb  an  Institute  la  of  Tery 
great  value  to  the  Kood  roada  work  of  North  Carolina,  and  It  la  also  our 
bdlet  and  deeire  that  the  Institute  be  made  an  annual  occurrence,  and  we 
herewith  respectfully  request  the  President  of  the  University  and  the  Director 
of  the  North  Carolina  Qeolostcal  and  Gconomic  Survey  that  they  aerlously 
consider  the  holding  of  an  annual  Good  Roada  Institute  at  the  Unlveralty. 

There  are  given  on  the  following  pagee  the  papers  read  at  the  Insti- 
tute and  other  data  and  information  submitted  by  the  different  members 
in  attendance. 

Considerations  QoTenlag  the  Proper  LoeaUon  of  Reads. 

Bt  D.  Tuckbh  Bbowr,  Oboaeiixeb  and  Eroihixb  or  tbe  Nobth  Caboulua  Oood 

ROADB  AaaodATioH'. 

The  proper  location  of  a  road  consists  in  determining  and  marking  out 

those  points  on  the  ground  through  which  the  road  should  pass  In  order  to 

satisfy  as  nearly  as  possible  the  requirements  of  an  Ideal  road. 

These  requirements  for  an  ideal  road  may  Ira  divided  Into  two  groups: 

(1)  Those  which  make  a  road  perfect  from  a  technical  standpoint;  and 

(2)  Those  which  make  a  road  perfect  from  the  standpoint  of  serviceability 
to  the  country,  both  in  regard  to  local  and  through  traSc. 

A  aectlon  of  the  country  la  seldom  found  In  which  the  requlrementa  of  both 
groups  may  be  sattsfled,  and  as  there  are  certain  limits  to  each,  those  of  the 
first  being  more  definite  and  Important,  It  la  essential  that  they  be  mor? 
carefully  observed. 

Upon  the  first  group  depends  the  cost  of  construction,  maintenance  and 
transportation;  upon  the  second,  depends  the  convenience  to  tbe  community, 
and  it  will  be  readily  seen  that  the  effect  of  observing  the  first  will  be  lasting 
while  that  of  the  second  will  be  only  temporary.  If  there  Is  tbe  proper  de- 
vtiopment  in  the  section  through  which  the  road  passes. 

In  the  first  group  these  requirements  for  an  Ideal  road  are: 

(1)  As  to  direction:  that  it  should  be  straight. 

(2)  As  to  grade:  that  It  should  be  level, 

(3)  As  to  cost:  that  the  amount  of  work  on  grading,  draining,  mechanical. 
Structures,  and  surfacing  should  be  the  letut  that  will  make  the  road  what 
It  ought  to  be. 

(4)  Aa  to  ezpoenre:  that  it  should  have  the  best 
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Those  of  the  second  group  are: 

(1)  That  It  should  be  of  equal  benefit  to  all. 

(2)  That  It  should  Bborten  the  distance  from  «Teiy  man's  house  to  the 
point  where  he  wishes  to  go. 

(3)  That  it  should  run  through  every  man's  land  where  he  thinks  it  shoutO. 

(4)  That  It  should  shorten  the  distance  between  communities  and  markets. 

It  Is  evident,  that  to  satisfy  the  requirements  of  the  first  group  It  Is  nec- 
essary that  the  ground  between  the  termini  of  the  road  be  a  straight  level 
ridge  with  adequate  drainage  to  either  aide  and  sufficient  exposure  to  the 
Bun,  and  that  this  condition  Is  rarely  ever  met  with  In  practice,  and  cer- 
tainly not  on  roads  of  any  great  length.  The  country  Is  usually  so  broken 
by  mountains  and  valleys,  hills  and  vales,  as  to  present  great  difficulties  to 
securing  a  location  which  will  even  approach  the  Ideal,  and  the  question 
which  confronts  the  locating  engineer  Is  bow  to  secure  the  best  route  that 
the  topography  of  the  country  will  permit,  without  sacrificing  to  too  great 
an  extent  any  of  the  requirements  for  an  ideal  road;  and  to  enable  htm  to 
accomplish  this  It  Is  necessary  that  he  have  a  general  knowledge  of  those 
features  of  the  earth's  surface  which  govern  the  location  of  roads,  and  a 
more  thorough  knowledge  f  the  topography  of  the  country  Immediately 
adjacent  to  the  proposed  route. 

I  think  It  an  undisputed  fact  that: 

(1)  Hills  are  the  natural  enemies  to  the  road  maker;  and 

(2)  Water  courses  bis  guides  and  assistants. 

It  Is.  therefore,  essential  that  he  study  their  relations  to  one  another,  and 
the  advantages  and  disadvantages  which  they  present;  and,  In  this  connec- 
tion, the  following  facts  will  be  of  Inestimable  value: 

(1)  If  a  principal  ridge  is  met  by  two  secondary  ridges  at  the  same 
point,  that  point  Is  of  maxlmnm  height 

(3)  If  a  principal  ridge  is  met  by  two  valleys  at  the  same  point,  that 
point  is  of  minimum  height 

(3)  If  a  principal  ridge  Is  met  by  a  secondary  ridge  and  a  valley,  nothing 
can  be  Inferred. 

(4)  If  two  parallel  streams  with  a  ridge  between  suddenly  diverge,  the 
ridge  between  will  be  found  to  increase  in  height. 

(&)  If  two  parallel  streams  with  a  ridge  between  suddenly  converge,  the 
ridge  between  will  be  found  to  decrease  In  height. 

For  the  purpose  of  dotenalnlng  the  proper  route  through  any  section  of 
country,  Bo  far  as  the  requirements  of  group  I  are  concerned,  it  is  customary 
to  proceed  In  the  following  manner: 

A  reconnaissance  survey  should  be  made  of  the  region  through  which  the 
road  is  to  pass,  and  is  generally  made  by  the  eye  alone,  without  instruments. 
It  is  Intended  to  be  only  approximate,  and  to  serve  to  determine  throngh 
what  points  routes  sliould  be  Instrnmentally  surveyed;  and  no  time  or  labor 
should  be  spared  in  these  first  explorations,  aa  they  will  save  much  expense 
in  subsequent  detailed  surveys. 

Governing  points  will  be  found  through  which  the  road  must  pass,  such  as 
a  low  gap  In  a  range,  a  narrow  part  of  a  river  suitable  for  a  bridge,  etc, 
and  between  these  ruling  points  the  straight  line  Joining  them  is  marked 
out  on  a  map  and  the  routes  adopted  tor  Instrumental  surveys  must  con- 
tinually tend  to  coincide  with  It,  except  when  deflected  to  the  right  or  left  by 
weighty  reasons,  such  as  the  topography  of  the  country  demands. 
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It  a  topographical  map  Is  at  hand  It  vlll  be  of  great  sMlstance,  and  the 
facts  meatloned  hM^tofore  relatlTe  to  hills  and  water  courses  will  enable 
one  to  read  the  map  more  readily  and  accurataly;  and  It  Is  not  Infrequent 
that  sufficient  Information  may  be  obtained  from  it  to  enable  one  to  decide 
wtiat  routes  are  the  best  to  survey  with  the  Inetmments. 

After  having  studied  carefully  the  topographical  features  of  all  routes  and 
decided  upon  the  onee  to  be  surveyed  with  Instruments,  the  next  step  con- 
slsts  in  making  the  actual  detail  surreys.  There  may  be  necessary  only  one, 
and  again  as  many  as  five,  depending  entirely  upon  how  many  routes  meet 
so  nearly  the  requirementB  as  to  make  It  Impossible  to  decide  upon  the  proper 
one  without  more  speclBc  information  than  can  be  obtained  by  a  reconnais- 
sance survey. 

These  surveys,  in  order  that  they  may  be  complete,  should  consist  of  a 
transit  line,  level  line,  cross  section  notes,  classification  notes,  topographical 
notes  and  notes  on  all  conditions  which  may  in  any  way  affect  the  con- 
struction or  maintenance  of  the  road,  and  from  the  information  obtained,  the 
maps,  profiles  and  estimates  should  be  made. 

After  the  surveys  are  complete,  the  work  Is  in  the  correct  form  to  enable 
one  to  determine  which  of  the  surveys  is  the  best,  as  to  alignment,  grades, 
cost  and  exposure,  and  in  general  the  following  limits  should  be  carefully 
observed  on  roads  which  are  to  be  permanently  Improved. 

The  radius  of  no  curve  should  be  less  than  100  feet,  and  If  less  the  roadway 
should  be  widened  throughout  the  length  of  the  curve. 

No  grade  should  be  less  than  1  per  cent  nor  greater  than  4^  per  cent 
Grades  between  these  limits  provide  ample  drainage  and  there  la  little  danger 
of  wash  due  to  the  swiftly  fiowlng  surface  waters. 

The  cost  of  construction  of  a  road  should  be  governed  entirely  by  the 
saving  made  possible  by  any  form  of  Improvement. 

if  possible,  try  to  keep  roads  off  of  northern  and  western  slopes  of 
mountains,  and  if  It  is  necessary  to  locate  on  those  slopes,  always  try  to 
have  light  grades,  for  If  you  do  not,  the  snow  and  ice  will  be  a  continual 
menace  during  winter  montha 

Road  location  can  therefore  be  summed  up  as  follows  so  far  as  alignment, 
grades,  costs  and  exposures  are  concerned: 

To  what  extent  may  any  one  requirement  of  group  I  be  sacrificed  In  order 
that  one  or  more  of  the  others  of  group  I  may  ba  more  nearly  satisfied,  and 
the  proposed  location  still  remain  within  the  limits  of  economy  so  far  as  the 
road  as  a  whole  Is  concernedT  And  the  answer  Is,  that  If  the  alteration  of 
any  requirement  increases  the  sum  of  the  costs  of  construction,  of  malnte- 
nence,  and  of  transportation  above  what  It  vras  before  the  change;  then  the 
change  Is  unwarranted,  and  vice  versa. 

With  the  surveys  spoken  of  heretofore  completed,  the  coat  of  construction 
can  be  estimated  very  closely;  but  to  determine  the  costs  of  maintenance  and 
transportation.  It  is  eseeutial  that  a  traffic  census  be  taken. 

This  consists  of  an  estlmste  from  actual  observation.  If  an  old  road  Is  to 
be  Improved;  and  of  approximations  based  upon  the  traffic  that  would  be 
benefited,  if  a  new  road  Is  to  be  opened;  of  the  tonnage,  number  and  class 
of  teams  which  do  or  may  be  expected  without  much  doubt  to  pass  over  the 
road  in  a  specilled  length  of  time,  and  It  must  be  remembered  that  the 
trafBc  on  a  road  will  be  materially  Increased  by  any  form  of  Improvement 
that  will  reduce  the  cost  of  hauling. 
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After  estlmatlnK  the  traffic  we  are  In  a  position  to  determine  the  ceata  of 
maintenance  and  traneiiortatlon  on  any  class  of  road  for  that  amount  of 
trafBc  and  are  also  able  to  tell  whether  or  not  any  contemplated  improTemant 
is  a  good  tnTestment  and  if  not,  what  Improvement  would  beT 

In  this  connection,  I  will  say  that  any  Improvement  by  which  the  interest 
on  the  money  spent  lor  construction  plua  the  coat  of  maintenance  and  trans- 
portation is  reduced  should  be  undertaken  without  delay. 

To  demonstrate,  suppose  It  was  proposed  to  make  a  sand-clay  road  of  an 
old  earth  road  10  miles  Ions  and  that  the  followlnK  assumptions  were  true: 

Earth.  Saml-clay. 

Six  per  cent  interest  on  original  cost  one  year       1180.00  1720.00 

Coat  of  maintenance  one  year 260.00  800.00 

Cost  of  transporting  per  year  20  tons  per  day 
at  10  cents  per  ton  mile  on  sand-clay;    30 

cents  per  ton  mile  on  earth 21,900.00  7,300.00 

122,330.00         18.820.00 

It  will  be  readily  seen  that  a  community  could  easily  alCord  to  spend  the 
difference  between  $22,330  and  $8,820,  or  $13,G10  in  Improving  the  rood  for  a 
traffic  of  SO  tons  per  day;  and  this  does  not  take  into  account  the  possible 
development  along  the  road  after  its  improvement. 

I  now  come  to  the  consideration  of  the  elTect  which  the  requirements  of 
Group  2  should  hare  on  those  of  Oroup  1. 

The  requirements  of  Group  2  we  can  never  hope  to  satisfy,  for  in  each 
locality  there  are  not  only  physical  impossibilities  but  human  imposslbilitlea, 
and  to  carry  out  suggestions  of  those  who  have  never  seen  a  properly  located 
read,  but  know  every  essential  detail,  would  require  the  performance  of 
miracles.  I,  therefore,  feel  a  delicacy  in  dealing  with  Group  2.  There  are 
always  so  many  people  who  can  tell  you  the  cheapest,  shortest  and  most 
level  route,  and  it  Is  peculiar  to  note  that  their  Idea  of  the  best  route  is  the 
one  which  passes  throngh  their  land  where  they  wish  it;  that  la,  if  they 
want  the  road,  and  misses  their  land  entirely.  If  they  do  not  want  it 

The  effect  of  satisfying  local  communities  or  parties  so  often  necessitates 
a  sacrifice  of  some  one  of  the  essential  requirements  of  Group  1  and  in  conse- 
quence burdens  the  community  with  a  road  either  costly  in  construction  or 
maintenance,  and  I  thinh  it  Is  a  condition  seldom  found  that  we  can  afford  to 
build  a  road  connecting  Important  points  and  sacrifice  to  any  great  extent 
its  alignment.  Its  grades.  Its  cost,  or  Its  exposure,  for  even  a  rather  thlclcly 
settled  community.  It  Is  far  better  that  lees  expensive  roads  be  built  from 
the  main  roads  Into  such  communities. 

It  may  be  well  to  note  here,  and  it  la  a  good  point  to  bear  In  mind,  when 
malting  locations,  that  a  great  deal  of  trouble  with  people  may  be  avoided 
so  far  as  right  of  way  is  concerned.  If  you  find  out  before  you  run  your 
line  Just  where  they  wish  It  located.  It  frequently  happens  that  through  a 
man's  land  are  two  routes  equally  as  good  and  his  choice  may  be  one  of 
them,  and  the  other  may  be  just  what  he  doesn't  want  Futhermore,  If  you 
find  out  that  the  route  you  do  not  want  Is  the  one  he  daetn't  want,  survey  it, 
and  by  so  doing  you  can  usually  obtain  the  proper  one  without  right  of 
way  cost. 
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I  feel  OaX  we  viU  never  get  a  read  where  It  will  remain  within  the  econo- 
mic limits  of  the  requirements  of  the  flrat  group,  and  satlefy  to  a  great  ex- 
tent those  of  the  second  group,  until  we  have  the  proper  road  laws,  an  ab- 
sCEce  of  politics  in  road  questions,  and  citizens  who  are  willing  to  laaTe 
their  road  problems  to  those  who  have  studied  them. 

However,  1  shall  b&j  a  few  words  which  I  hope  will  be  a  help  toward  en- 
lightening the  people  to  the  fact  that  good  roads  are  money  well  invested, 
and  how  tar  theytcan  aBord  to  sacrifice  the  requtremenia  of  Qronp  I  for 
those  of  Group  2. 

The  question  which  is  of  paramount  Importance  In  making  location  In  so 
tar  as  the  requirements  of  Qroup  2  are  concerned  is: 

Which  route  (If  several  are  considered)  will  be  of  tbe  most  beneflt  to  the 
most  people? 

The  customary  answer  among  the  laymen  is:  The  route  which  passes  the 
most  homes. 

I  most  emphatically  Insist  that  this  answer  Is  absolutely  wrong  and  In 
answering  the  question  will  say  that  no  change  which  Increases  the  cost  of 
construction  or  maintenance  of  any  road  should  be  made  for  the  beneflt  of 
any  pere&n  or  persons,  unless  the  Increase  In  tonnage  due  to  such  change,  Is 
BO  great  as  to  make  the  dltterence  between  the  cost  of  hauling  it  over  the 
unimproved  and  the  improved  road,  greater  than  t^e  Interest  on  the  addi- 
tional cost  of  construction,  plus  the  increased  maintenance  cost,  plus  the 
Increased  cost  of  transporting  through  tonnage  over  the  additional  section  * 
of  Improved  road.  For  demonstration,  suppose  it  Is  proposed  to  build  a 
road  between  two  towns  or  thickly  settled  communities  which  I  will  designate 
as  A  and  B,  and  that  the  distance  from  A  to  B  la  D  miles;  also  that  at  some 
point  C  not  on  the  direct  line  from  A  to  B  there  Is  another  thickly  settled 
community,  and  to  go  by  C  would  increase  tbe  length  of  the  road  from  D  to  G 
mile.  Suppose  further  that  the  tonnage  from  A  to  B  is  T  ton  per  ^ear,  tliat 
from  A  to  C  Is  Ti  tons  per  year,  and  from  B  to  C  is  T*  tons  per  year  and 
that  for  simplicity  the  cost  per  mile  for  either  route  Is  N  dollars  and  the 
maintenance  cost  for  either  route  per  mile  per  year  Is  H  dollars,  that  R  is 
the  usual  rate  of  Interest  and  X  tbe  cost  of  hauling  per  ton  mile  on  Improved 
road  and  T  cost  on  unimproved  road. 

Then  If  EY  CTi+Ti)-EX  (Ti+Ti)  >  (NE-ND)  R^- (ME-MD)  +  (TB- 
TD)X,  the  route  by  C  le  Justifiable  and  vice  versa. 

It  muBt  be  remembered  In  making  the  foregoing  deductions  that  a  very 
comprehensive  traOlc  census  is  necessary,  tUd  that  the  growth  of  traffic 
should  be  moflt  carefully  approximated.  The  same  principle  will  apply  to 
any  routes  of  equal  length  where  the  difference  in  cost  of  construction,  trans- 
portation and  maintenance  Is  due  to  ezcesBlve  grades;  and  ehould  a  case  of 
this  kind  arise.  It  will  be  well  to  be  mott  careful  in  the  estimate  of  the  cost 
of  maintenance,  which  increases  very  rapidly  and  not  in  proportion  to  the 
Increase  In  grade. 

I  have  not  in  the  above  taken  into  consideration  the  people  who  might 
have  been  benefited  had  they  not  been  at  A,  B,  or  C,  but  at  some  Intermediate 
point;  the  principle  is  the  same,  however. 

It  might  be  well  to  show  here  a  method  of  determining  the  region  over 
which  the  benefits  of  a  good  road  would  extend. 


),Google 


18  PKOCEEDiiraa  of 

In  Fig.  1,  let  A  B  represent  a  portion  of  aa  improved  road,  lying  between, 
tbe  two  points  A  B  at  which  croBs  roads  come  In.  It  is  required  to  Qx  tbe 
points  CC  DD  so  that  lines  drawn  from  C  and  C  to  A,  and  from  D  and  D  to 
B,  shall  deflne  this  tributary  area.    BC  or  AD  is  to  be  found  in  terms  of  AB. 

The  ratio  ot  improvement  of  the  new  road  compared  with  the  old,  we  will 
sav  Is  2;  i.  e.,  it  costs  one-halt  as  much  to  haul  over  Improved  as  it  does 

over  unimproved.    If  then.  X  plus  —  Is  less  than  H,  it  wilt  cost  less  to  make 

2 
the  circuit  from  C  to  A  through  B  ttiaa  over  an  unimproved  road  direct  from 
C  to  A;  and  the  cost  of  transportation  on  both  routes  will  be  equal  when 


But  in  A.  B.  C. 

M=(Xi  plus  N3) 
Suhstltntlug 

X  plus— =(X!+N*) 
2 
Whence  we  obtain  the  value  X= 


X 


A 


Therefore  from  A  and  B  set  off  at  right  angles  to  AB,  BC,  and  AD  each 
equal  to  %  AB,  Join  AC  and  BD;  and  the  area  included  will  be  that  within 
which  it  would  cost  less  for  the  Inhabitants  to  use  the  imDroved  road,  though 
with  Increased  distance,  than  to  pursue  the  direct  but  unimproved  road.* 

It  is  to  be  regretted  that  our  people  have  not  realized  the  necessity  of  a 
traffic  census  on  all  roads  which  they  contemplate  improving  permanently. 

lu  conclusion,  I  shall  call  your  attention  to  several  points  which,  if  borne 
In  mind,  will  be  ot  assistance  to  you  In  making  locations. 

(1)  When  possible  cross  streams  at  narrow  points  and  at  right  angles. 

<2)  Make  openings  for  all  streams  amply  large. 

(3)  When  following  or  crossing  a  stream  be  sure  that  your  grade  line  Is 
well  above  high  water. 

(4)  If  necessary  to  ford  a  stream,  do  so  at  a  point  where  the  least  length  of 
road  will  be  subject  to  overflow. 
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(5)  Make  your  stream  crosBlngs  as  well  as  gaps  goTernlng  points  Id 
your  Borvey. 

(6)  Cross  Btreama  wbere  you  can  secure  Bolld  foundatloas. 

(7)  Qenerallr  speaking,  when  croBBlng  a  ridge  nerallel  to  a  stream,  ascend 
down  stream  and  descend  up  stream.    Tbis  will  shorten  your  line. 

<8)  Compensate  for  cnrves  on  maximum  grades. 

(9)  When  following  streams  the  least  expensive  line  Is  usually  the  one 
Just  above  high  water  line. 

(10)  It  le  economy  practically  In  all  cases  to  cross  a  ridge  at  its  lowest 
point 

(11)  The  Rstbetlc  features  should  receive  consideration  bnt  not  st  tbe 
expense  of  the  Berrlceablllty  of  the  road. 

(12)  Above  all  things.  If  you  are  ever  called  upon  to  locate  &  mountainous 
road,  altoays  go  to  the  gaii  and  work  down  on  the  proper  grade  to  the  stream 
below. 

BOAS  SDBTETtlTQ  AHD  H4FPIHCI. 

Bi  T.  F.  HicKERSOH,  Associate  Pbofessob  of  Civie.  Enoineebing,  UNivnurrr  op 

North  Cabouna. 

The  complete  and  thorough  surrey  for  a  road  includes  In  general,  three 
engineering  operations:  (1)  The  reconnaissance;  (2)  the  preliminary  surrey; 
(3)  the  final  location. 

The  reconnaissance  Is  a  general  and  somewhat  hasty  ezamtnatlon  of  th« 
country  through  which  tbe  road  la  to  pass,  for  the  purpose  of  acquiring  a 
mental  picture  ot  the  "lay  of  the  land"  and  noting  the  goveming  point*  of 
the  probable  route,  such  as  best  crossings  of  streams,  or  ridges,  and  any 
point  where  the  line  will  be  compelled  to  pass. 

The  following  Instruments  may  be  useful:  barometer,  hand  level,  pocket 
compass,  and  pedometer.  A  map  of  the  territory,  especially  a  United  States 
Topi%raphic  map,  will  always  be  helpful. 

The  preliminary  survey  conslstB  of  an  Instrumental  examination  of  the 
country  along  tbe  proposed  route  for  tbe  purpose  of  obtaining  such  details 
of  dlrectlone,  dUtances,  elevations,  topography,  etc.,  as  may  be  necessary  to 
prepare  a  map  and  profile  of  the  route,  make  an  approximate  estimate  of 
the  cost  of  constructing  tbe  road,  and  furnish  the  data  from  which  to  defi' 
nitely  locate  tbe  line  should  tbe  route  be  adopted. 

Tbe  surrey  is  more  or  less  elaborate  according  to  circumstances.  No 
general  rule  for  the  exact  order  of  procedure  In  every  case  can  be  given.  In 
mountainous  country  where  grade  Is  tbe  primary  consideration,  the  first 
step  in  the  preliminary  survey  would  probably  be  a  lay  out  of  the  center  line 
on  a  certain  grade  by  means  of  an  Abney  hand  level  or  the  gradlenter  at- 
tachment on  a  transit;  then  a  survey  with  the  transit  and  level  is  made.  In 
flat  country  where  alignment  Is  the  primary  consideration,  a  transit  survey 
for  directions  Is  tbe  first  step. 

In  many  cases  the  route  la  definite  enough  to  warrant  laying  out  the  curves 
while  making  the  preliminary  survey  (or  else  making  proper  allowances  for 
them  in  the  stationing),  thus  obviating  the  necessity  of  tbe  final  location 
survey.  A  strong  point  in  favor  of  this  Is  that  the  profile  of  the  center  line 
will  then  be  continuous.  There  ie  a  temptation,  however,  to  do  this  too  often 
and  much  time  is  wasted  in  making  future  changes  In  the  accurately  located 
line  or  else  too  many  short  curves  are  used.  Thus,  the  three  curves  ah,  be.  and 
cd  (Fig.  2)  might  have  been  laid  out  when,  if  a  map  bad  been  made  of  the 
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transit  line,  a  elngle  ABC  could  hare  boen  selected  to  fit  tbe  cimdltlons  of  th« 
ground  and  give  much  better  allgnmeot. 


In  making  a  survey  for  the  relocation  of  an  old  road,  the  following  method 
Is  T6ry  BBtlstactory.  It  consists  in  making  a  auirey  of  the  old  road  and 
noting  where  and  to  what  extent  changes  are  desirable  and  feasible.  Then 
a  map  ts  made  to  a  scale  of  1  inch^EGO  feet  (not  amaller  than  1  lnch»=100 
feet).  The  new  road  Is  now  laid  out  on  the  map  and  distances  and  angles 
scaled  so  that  the  data  are  sufflclent  to  lay  It  out  on  tbe  ground  In  the  proper 
place. 

A  convenient  method  of  keeping  notes  of  the  transit  surrey  ts  called  the 
"deflection  method"  and  is  illustrated  below.  The  Instrument  Is  supposed 
to  be  set  up  at  every  change  In  direction. 


SUtlai 

Daflntton 

B^           1 

Litft 

Rilht 

1 

ro-00' 

WOV 

i 

In  places  where  there  are  a  great  many  short  turns,  much  time  would  be 
consumed  In  setting  up  tbe  instrument  at  every  change  In  direction.  Instead 
of  this,  severe  readings  may  be  taken  from  one  position,  tbe  distances  being 
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meaanred  aTonad  Uie  traTersa  Just  aa  Uiougli  the  I: 
ereiT  dunge  Is  direction. 


The  dtaadTajiUse  of  thla  method  la  that  the  anglea  1  and  2  (Fis.  4)  an 
not  given  directly- 

While  maUnc  transit  anrreTa  It  la  Important  to  take  notes  of  property  - 
lines,  houees,  Intereectlng  roads,  stream  crossings,  direction  of  the  channel. 
feaslbUltr  of  relocating  stream  channel,  character  of  the  soil,  amount  o( 
rock,  extent  of  foreat  or  open  ground,  eta.  It  would  perluqw  be  better  to 
have  two  men  go  over  the  line  later  and  take  full  notee  of  the  natural 
features  above  mentioned. 

The  transit  party  should  include  at  leaat  four  itersona  besides  the  axemen: 
transltman,  front  rodman  and  chainman,  back  chalnman,  and  stakeman. 
The  front  rodman  should  display  good  Judgment  In  selecting  tangent  Intar^ 
section  points. 

IXTELMQ. 

Leveling  is  done  for  the  purpose  of  obtaining  a  profile  of  the  ground.  It 
lb  the  most  important  feature  of  the  road  surrey,  though  often  there  ts  no 
need  for  it  untU  after  the  final  location  surrey  has  been  made.  The  usual 
method  of  taking  notes  for  elevations  la  Indicated  lu  the  following  table. 

TABLE  3. 


Btetloa 

B.  B. 

+ 

H.  L 

Rod 

^-1- 

Elarktiea 

i.n 

MM 

.«.« 

S.1 

4.» 

0.31 

101.13 

i.22 

2.1 

+M 

«.l 

UJX 

i.n 

«.10 
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Bench  marks  should  be  established  at  Intervals  of  every  one-fourth  mile. 
Check  levels  should  always  be  run. 


The  cross  sections  are  usually  taken  after  the  final  location  has  been  made, 
by  means  of  a  level  or  hand  level.  These  are  taken  at  Intervals  of  every  60 
feet,  at  culvert  sites,  and  at  Irregular  places  In  the  ground.  The  cross  sec- 
tions are  carefully  plotted  on  paper. 

Convenient  scales  In  general  are  as  follows: 


PU. 

FcofiU 

Cro«9«etioiu 

l"=ll»'- 

I"=  10'  Y«rtie»l 

l"=B'™rtl«l. 

1"=100 

1"=I<»'  horuoDtal.... 
r'=10'VMti«d 

1"=  S'  horiiDDUl. 
l"=S'vwti«l. 

1"=M 

r'=io'¥wti«L 

1"=  V  horliDDtal. 
l"=4'yerticJ. 

THE  FINAL  LOCATION. 

The  road  Is  said  to  he  located  when  Its  center  line  Is  sstablislied  on  the 
ground  In  the  position  which  It  Is  Intended  finally  to  occupy.  Stakes  should 
be  set  at  Intervals  of  every  100  feet  on  tangents  and  every  60  feet,  or  clwer. 
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on  sharp  carres.  In  caaes  where  the  center  line  Is  along  the  traveled  w^ 
of  an  old  road,  nails  stuck  thraugh  red  cloth  (or  better  through  a  tin  cap 
used  for  holding  roofing  paper)  should  be  driven  at  the  center  points  and 
Bide  stakes  set  at  definite  distances  from  the  center. 

The  curves  are  usuallj  arcs  of  circles  and  are  laid  ont  by  the  deflection 
method. 

^=Del1ectlon  angle  in  degrees. 

D=Degree  of  curve=Central  angle  which  intercepts  chord  of  100  feet. 

R=Radlufi  of  curve  in  feet. 

T=Length  of  Tangent  In  feet. 

E^External  distance  In  feet. 

Ij=LengtIi  of  curve  in  feet. 

P.I.^Potnt  of  intersection  of  tangents. 

P.C.=Polnt  of  curve. 

P.T..=Point  of  Ungent. 


5730 


-;  L= 


XIOO. 


Olven 

P.I.<=Sta.  64+71.3. 

/s,=i8-  00',  E=15'  (approi.). 

958.8  79.7 

From  tables  T= ;  E= 

D  D 

If  0=5°  00'.  E=15.9';  hence.  0=6°  00'  Is  OK. 
19 
.■.T=191.8,  L=— Xl00=380'. 


I>=6°,  Deflection = 


=1.6  minutes  per  foot. 


P.T.=66+59.6 


I 
Figure  6  (p.  24)  shows  a  parabolic  curve  which  Is  laid  out  as  follows:  find 
the  middle  point  of  od  at  m,  then  the  point  half  way  between  m  and  b;  this 
gives  C  the  center  of  the  curve.  Other  points  on  the  curve  are  found  hy 
measuring  ofFeets  from  the  tangents,  as  is  Indicated.  Note  that  the  offsets 
from  the  tangents  vary  as  the  iguare  at  the  distance. 


The  fixing  of  the  grade  line  upon  the  profile  is  one  of  the  most  Important 
operations  in  the  design.    The  most  economical  grade  tine  is  usually  that 
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wblcb  most  nearly  balancm  the  cuU  and  fllls.  A  convenient  method  ol  laying 
a  grade  line  that  will  approximate  these  conditions  Is  as  follows:  Place  a 
templet  (with  the  shape  of  the  finished  road)  on  each  cross^ectlon  bo  that 
the  cuts  will  Just  balance  the  fills  (this  position  Is  estimated)  and  note  the 


FiouRi  S. 

elevation  of  the  center  line  of  the  proposed  Qolshed  road  for  this  position 
of  the  templet;  mark  this  elevation  on  the  profile  for  each  section,  between 
certain  stations.  To  connect  these  points  would  give  the  moat  economical 
grade  line,  but  this  can  rarely  be  done  ao  as  to  get  a  smooth  grade.  The 
adopted  grade  Is  obtained  by  drawing  In  a  smooth  grade  line  that  averages  the 
elevations  of  these  points,  aB  Is  shown  In  Fig.  T. 


line  of1So/o/Je*d' 
Ct/ts  and  Fills 


Iilne  otc  appears  to  balance  cuts  and  fllls,  but  actually  grade  line  ab'c  is 
near  the  line  of  "balanced"  cuts  and  fills  on  account  of  Irregular  cross  sections. 

CROSS    BBCnONS. 

As  soon  as  the  grade  line  Is  drawn  on  the  profile,  the  center  cuts  and  tills 
are  cither  scaled  or  computed.  The  latter  method  is  more  accurate  and  Is 
done  as  follows  (see  Table  4) : 

Tabix4. 


12 

ms. 

1M2             1                  0  0             ' 

13 
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The  shape  of  the  flntshed  road  Is  now  dr&vn  on  tbe  crou  Bectlons  at  the 
proper  depth  above  or  below  center  and  the  areas  In  cut  and  fill  are  deter- 
mined either  b^  counting  sqiiarea  or  using  a  planlmeter. 

The  volume  of  earthwork  Is  computed  by  means  of  the  "average  end 
areas"  formula,  which  la: 

Ai+A,     L 


It  L=60',    V={A,+A,)X— 
27 

where  A^  and  A,  are  end  areas  In  square  feet,  and  Lc-lenKtli  of  section  In 
feeL 
llie  following  table  shows  a  good  way  to  record  the  volume  quantities: 


BMtloD 

Cum 

- 

■a- 

a-wr, 

Cut 

m 

Cut 
»0J> 

FiU 

Cut   1    FIU 

Out  '  rai 

0.0 

no  \    It 

50 

3J)    1 

l__ 

1 

-1    » 

M 

1.0 

UiJt 

ao.o 

1 

IM    1      »7 

100 

1 

„ 

1      '■* 



117.0 

1 

1 

1 

1 

SSmHO    SLOPE    STAKES. 

with  depth  of  cat  or  fill  marked  on  the  center  stakes,  and  elope  stakes  set 
with  the  distance  out  and  the  elevation  above  or  below  center  marked  on 
them,  and  a  profile,  showing  direction  of  haul,  the  survey  Is  completed  and 
ready  for  construction.  , 

In  conclusion,  an  example  vUl  be  given  showing  the  order  of  procedure 
from  the  beginning  to  the  end  in  surveying  and  mapping  and  estimating  the 
cost  of  constructing  a  difficult  section  of  road  In  Orange  County.  The  various 
steps  were  as  follows: 

(1)  Reconnaissance. 

(2)  Preliminary  survey  with  transit. 

(3)  Level  survey. 

(4)  Cross  sections. 

(6)  Map  showing  plan  profile  and  cross  sections. 
(G)  Paper  location  ot  road. 
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(7)  Prolected  profile  obtalaed  trom  elevattona  of  the  off-set  polatu  as  given 
by  the  crosa  Hectlona,  where  changes  were  made. 

(8)  Trial  grade  line  and  rough  eBtfmate  of  cost. 

(9)  Decision  as  to  length  of  span  and  width  of  bridge. 

(10)  Center  line  tangente  and  curves  laid  out  on  the  ground. 

(11)  Level  readings  at  every  stake. 

(12)  Cross  sections  every  5D  feet  and  oftener. 

(13)  New  profile  drawn. 

(14)  Cross  sectloDB  plotted. 

(16)  Grade  Hue  drawn  on  profile. 

(16)  Shape  of  road  placed  on  cross  sections  and  areas  computed. 

(17)  Volumes  computed. 

(18)  Slope  stakes  set. 

(19)  Bridge  abutments  and  wing  walls  staked  out,  and  volume  of  concrete 
computed, 

(20)  Detailed  drawings  of  abutments  (or  contractor. 

(21)  Specifl cations  for  bridge. 

(22)  Position  of  culvert  located,  with  proper  size,  length  and  sloiie. 

(23)  Borrow  pit  staked  out. 

(24)  Provision  for  traffic  during  process  of  construction. 

Um  of  the  Abne;  Hand  LeT^ 

Bt  T.  F.  Hickerson,  Associate  PaoFEssos  of  Civil  Eroineeking,  UNivEBSrrr  or 

NoETIt   Cabouna. 

The  Abney  hand  level  Is  a  more  useful  Instrument  In  road  engineering 

ban  the  ordinary  Locke  level  because  with  it  both  a  level  and  Incline  line 


FionBE  8— Abnfy  Hand  Level. 

of  sight  may  be  established.  Us  usual  form,  Fig.  8.  conslEts  of  a  square 
bronzed  sighting  tube  5  Inches  long,  a  vertical  arc  having  a  radius  of  1  inch 
graduated  to  single  degrees  with  a  folding  vernier  reading  to  5  minutes,  a 
scale  of  grades  from  1:1  to  1:10,  and  a  bubble.  The  price,  including  a  leather 
pocket  case.  Is  about  113.50. 

Since  grades  are  usually  expressed  as  a  per  cent,  that  is,  the  rise  or  fall  per 
100  feet  of  distance,  it  is  necessary  to  know  the  relation  between  degrees  and 
per  cent  slopes,  which  should  be  remembered  as  being  in  the  ratio  of  4  to  7. 

Thus  a  7  per  cent  grade  is  equivalent  to  a  7x11  =  4  degree  grade.     The  fol- 


Digitized  o,t.jOOglC 


I   aOADB   INSTITUTE  87 

loving  table  glvee  Uie  degrees  and  minutes  correspondlnE  to  per  cent  grades 


vaiTlng  from  ^  per  cent  to  10  per  cent. 


To  Locate  Points  on  Grade. — Suppose  A.  Fig.  9.  Is  a  known  point  on  grade 
and  It  1b  required  to  locate  a  point  D,  so  that  the  slope  A  D  shall  be  on  a 
gtTen  per  cent  grade  parallel  to  the  line  of  sight  B  C.  Set  the  vernier  to 
read  the  angle  corresponding  to  the  per  cent  grade  and  with  the  instrument 
held  at  B  in  position  for  sighting,  In  the  hand  or  on  a  Jacob  stalT,  then  place 
a  rod  alongside  A  B  with  the  bottom  on  a  level  with  the  point  A  and  place  a 
target  opposite  B  on  the  rod  at  the  "height  of  Instrument"  above  A.  When 
the  "Abney"  la  swung  slightly  upwards  or  downwards  until  the  bubble  Is  In 
center  (this  position  being  sbown  by  means  of  a  prism  which  throws  a  picture 
of  the  bubble  Into  the  field  of  view),  the  line  of  slgbt  B  C  will  be  parallel 
to  the  desired  grade  and  it  is  only  necessary  to  have  the  rod  moved  about 
unto  this  line  of  sight  strikes  the  target  In  order  to  locate  points  at  the 
bottom  of  the  rod  so  that  they  will  be  on  grade.  Thus.  If  the  target  points 
C  and  C  are  in  the  line  ot  eight,  the  points  D  and  D'  are  on  the  required 
grade.  It  should  be  noticed  that  this  method  of  establishing  grade  points  Is 
Independent  of  distance. 

To  Deter^iine  tke  Amount  of  an  Existing  Orade. — Choose  two  points  on 
the  grade.  With  the  Inatrument  held  above  the  first  point  In  position  (or 
sighting,  place  a  target  on  the  rod  at  the  "height  of  Instrument,"  and  with 
the  rod  beld  on  the  second  point,  move  the  vernier  up  or  down  until  the 
bubble  remains  In  the  center  and  the  line  of  sight  strikes  the  target;  then 
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clamp  the  acale  and  read  the  angle.    This  gives  the  grade  ezpreBsed  In  de- 
grees which,  It  multiplied  by  7^,  glvea  the  per  cent  grade. 

There  is  another  -vr&y  to  find  the  amount  of  a  slope,  as  In  the  case  of  a 
steep  bank.  Place  the  base  of  the  level  tube  parallel  to  the  surface,  move 
the  vernier  until  the  bubble  comes  in  the  center,  and  read  the  inner  scale 
which  gives  the  slope  directly  as  1  to  1,  2  to  1,  etc. 


—-Aooutari^—- 
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FiomK  10. 

To  Determine  C»t§  or  Fills. — A  convenient  rod  for  use  In  connection  with 
the  hand  level,  Fig.  10,  Is  graduated  as  follows:  Mark  the  height  of  eye  (same 
as  "height  of  instrument")  and  label  it  zero  (this  would  be  the  approximate 
height  of  eye  if  the  rod  Is  made  adjustable  at  the  bottom  so  as  to  be- adaptable 
for  persons  of  different  heights),  then  lay  off  distances  measured  in  feet  and 
tenths  downwards  from  the  point  lero  to  perhaps  five  feet  or  more,  depending 
upon  the  height  of  eyes  of  the  person  who  Is  to  use  the  hand  level,  also  lay 
ofF  similarly  from  the  point  lero  upwards  to  say  six  feet,  thus  glvlDg  a  rod 
about  12  feet  long.    Hark  "FUl"  Just  above  the  sero  and  "Cut"  Just  below  it 


FlQUBl    11. 


Assume  A  and  D,  Fig.  11,  to  be  two  points  on  grade  and  the  Instrument 
set  to  give  a  line  of  eight  B  C  parallel  to  the  grade  A  D.  If  the  rod  Is  held 
at  D'  then  the  rod  reading  will  be  the  All  D'  E;  also  If  the  rod  is  held  at  Ef 
the  rod  reading  will  be  t^e  cut  D"  E. 

To  Determine  Croat  Sections. — Suppose  A,  Fig.  12,  Is  a  point  on  the  ground 
at  the  center  of  the  proposed  road,  and  It  is  desired  to  find  the  cross  profile 
of  the  ground  on  both  sides  of  the  point  A.  With  the  Instrument  set  to 
read  sero  and  the  lero  of  the  rod  at  the  "height  of  Instrument"  (above  A) 
sight  on  the  rod  held  at  all  the  breaks  in  the  slope  of  the  ground  at  measured 
distances  from  A  and  the  rod  readings  will  give  the  elevations  of  the  various 
points  above  or  below  A.  If  the  line  of  eight  should  run  tn  the  ground  or  be 
above  the  top  of  the  rod,  move  up  to  the  last  point  or  some  convenient 
point  and  proceed  as  before,  remembering  to  add  to  or  subtract  from  the 
reading  tor  the  second  position  all  subsequent  readings.  In  order  to  refer 
all  eleTatlons  to  the  flrst  position. 
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A  convenient  way  to  keep  notes  Is  to  ezpresa  the  data  In  the  fonn  of  a 
fraction,  the  namerntor  representing  the  elevation  above  or  below  A  and  the 


denominator  the  distance  from  A.    Thus  the  followloK  notes  represent  the 
conditions  shown  In  Fig.  12: 

Left.  Bitfht. 

+1.7        0.0     I    —2.1        —1.0        +1.8 


9.0 


12 


22 


30 


Aocordlns  to  the  notes,  the  point  B  Is  12  feet  to  the  right  and  2.1  feet  below 
A;  also,  the  joint  D  la  30  feet  to  the  right  and  1,S  feet  above 'A. 


/SS— 


To  Set  BJope  StaJbet.— Suppose  the  center  fill  at  A.  Fig.  13,  Is  2  feet  and  the 
road  Is  to  be  30  feet  wide  with  banks  sloping  m  horizontally  to  1  vertically. 
It  1b  required  to  And  where  the  slope  of  the  banks  InterBccta  the  surface  of 
the  ground. 

Set  the  vernier  to  read  sero  and  clamp  It  Use  the  rod  shown  In  Figure  10. 
With  the  Instrument  at  the  height  of  eye  above  A,  sight  on  the  rod  held  at  a 
distance  of  at  least  IG  feet.  The  rod  readings  give  the  elevations  above  or 
below  A.  The  method  Is  to  guess  at  the  dlstaoce  and  try  the  elevation,  or 
vice  versa.  The  point  S  la  correct  because  the  rod  reading  Is  0.0  and  the 
distance  la  16+2X^=18.0  feet.  The  stake  5  shows  where  the  fill  begins  and 
I  PILL 


It  should  be  labeled  thus 


2.0  Indicating  that  It  Is  two  feet  helow  and  18.0 
18.0 


feet  from   the  center  of  the  Snlshed  road.    The  stake  at  S'  should  be  labeled 
1  FILL 


ly  Google 
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Differenttal  Levelino. — The  "Abaey"  when  set  to  read  zero  can  be  used  Jnst 
as  an  ordinary  level  to  determine  the  difference  In  elevation  of  two  or  more 


X^ 


points.  In  cases  where  great  accuracy  i»  not  reqnired.  If  a  rod  Kraduated 
np  and  down  from  the  heleht  of  eye  Is  osed,  the  notes  may  be  kept  as  shown 
in  the  Ubie. 


Difference  K  —  6.2 

According  to  the  notes,  B  Is  G  feet  below  A,  C  Is  4.2  feet  below  B,  and  D  Is 
4  feet  above  C,  the  difference  In  elevation  between  A  and  D  being  6.2;  the 
difference  between  the  sum  of  the  plus  and  minus  readings. 

AAjitetment. — Set  the  scale  to  read  zero  and  raise  or  lower  one  end  nntll 
the  bubble  remains  in  the  center,  then  reverse  the  position  of  the  Instrument 
end  (or  end  and  If  the  bubble  is  out  of  center  the  level  Is  not  in  adjustment. 
To  adjust  It,  turn  the  capstan  headed  screw  at  the  end  of  the  level  tube  nntll 
the  bubble  comes  half  way  to  the  center.  In  order  to  adjust  exactly,  several 
trials  are  often  necessary. 

A  good  way  to  test  the  adjustment  Is  to  stand  on  some  point  A  and  sight 
on  a  target  held  at  the  "height  of  Instrument"  above  another  point  B  and 
note  the  angle.  Then  etand  at  B  and  eight  <h)  the  target  held  above  A  and 
see  If  the  angle  is  the  same  (on  the  other  side  of  ssero). 


ADAFTABILrn  OF  THE   ABNET   LEVEL 

The  writer  has  found  the  Abney  level  Indispensable  In  side  hill  location.  It 
enables  one  to  determine  grade  points  quickly  and  Is  a  time  saver  in  running 
preliminary  trial  lines.  As  to  Its  accuracy,  the  readings  taken  not  over  100 
feet  apart  (preferably  about  every  50  feet)  should  be  within  ^i  inch  of 
exactness,  provided,  of  course,  the  Instrument  Is  In  adjustment  and  the 
engineer  Is  careful  to  keep  the  "height  of  Instrument"  constant.  The  errors 
are  compensating  and  tor  this  reason  the  Abney,  iu  the  majority  of  cases, 
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win  give  a  iirelfmtnanr  Hue  close  enough  to  be  adopted  as  the  flnal  locatloa. 
The  writer  bus  used  this  level  In  laying  out  fully  76  miles  of  road  in  hlll7 
and  mountainous  countir- 

Very  few  highway  engineers  seem  to  be  familiar  with  the  merits  of  the 
Abney  as  compared  with  tbe  Locke  level.  It  has  all  the  advantages  of  the 
Locke  and  many  additional  uses. 

EcoiobIci  ot  Basd  CoBatncUoiL 

By  W.  S.  Faixis,  of  Kbkdebbon,  N.  C. 

The  economics  of  road  construction  is  a  subject  that  Is  a  part  of  erer? 
pbsse  of  the  road  question.  Every  advantage  claimed  for  the  betterment  of 
our  roads  has  Its  economic  side.  I'here  Is  no  movement  today  that  commends 
Itself  more  fully  to  the  support  of  all  the  people  than  the  construction  of 
good  roads.  There  is  little  danger  that  too  much  money  will  ever  be  spent 
for  this  purpose,  if  there  ts  proper  and  intelligent  consideration  given  to  the 
financial  and  construction  problems  which  it  involves. 

It  Is  not  necessary  tor  me  to  discuss  the  question  of  tbe  advantage  of 
good  roads  throughout  tbe  counties  of  our  State.  I  will,  therefore,  conflna 
myself  to  discussion  of  the  proper  expenditure  of  the  funds  to  be  used  in  the 
eonstmctlon  of  roads. 

Public  roads  are  built  for  the  use  of  the  people  free  of  cost  In  the  same 
.  manner  as  the  public  school,  the  mueeum  or  the  park;  but,  though  free  In  a 
direct  way  to  the  user,  they  are  not  tree  in  the  economic  sense  because  they 
have  involved  expense  and  effort  to  some  one. 

What  things  shall  be  provided  for  public  use  is  a  question  of  great  public 
Interest,  and  one  of  the  most  difficult  problems  concerning  taxation  to  be 
solved  by  the  legislator  and  the  economist. 

Economic  goods  Is  a  term  used  to  describe  those  things  which  men  want 
that  are  not  free,  but  which  present  the  problems  of  individual  or  organized 
industry. 

All  the  constructive  efforts  of  man  are  of  a  temporary  nature.  No  sooner 
has  he  completed  some  construction  than  both  nature  and  man  begin  to 
destroy  it.  The  word  permanent  in  its  full  sense  cannot  be  properly  applied 
to  anything  made  by  man. 

This  is  true  of  roads,  and  especially  true  of  the  road  crust  or  surface. 
Rain,  frost  and  traffic  are  the  three  greatest  agencies  tending  to  destroy  it 
If  the  road  is  to  retain  Its  value  as  a  road,  if  the  capital  Invested  therein  Is  to 
remain  unimpaired,  a  sufflcient  sum  of  money  must  be  expended  yearly  to 
repair  the  deterioration  caused  by  nature  and  by  the  wear  of  traffic.  If  this 
money  Is  not  provided  and  properly  expended,  the  original  Investment  will 
In  time  disappear  through  depreciation. 

As  Dr.  Pratt  so  earnestly  Insists,  good  roads  should  be  good  for  three 
hundred  and  eixty-ftve  days  In  the  year.  This,  of  course,  does  not  mean  that 
the  roads  shall  be  so  expensively  constructed  as  to  present  an  unvarying 
surface,  a  surface  as  perfect  during  the  worst  weather,  and  under  tbe  most 
adverse  conditions  as  during  the  period  of  the  year  when  all  roads  are  at 
their  best;  but  it  means  that  the  construction  shall  be  such  that,  wtthln 
reasonable  limits,  the  elTiclency  of  the  road  shall  be  maintained  throughout 
the  year,  due  consideration  being  given  to  tbe  cost  and  class  of  tbe  surfacing. 
This  can  be  made  practicable  only  where  the  roads  are  skillfully  and  pru- 
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desUy  planned,  honestly  built,  caretnllr  financed,  and  thorougbly  and  con- 
tinuously maintained. 

It  Is  not  my  purpofle  to  go  fully  Into  that  phase  of  road  economy  which 
would  Involve  a  dlscuBBlon  of  the  aublect  of  raiding  funds  for  the  work; 
but  I  must  voice  an  earnest  warning  in  regard  .to  the  expenditure  of  a 
certain  class  of  road  funds. 

It  iB  a  common  thing  for  our  counties  and  cities  to  Issue  bonds,  for  ex- 
tended terms,  for  the  purpose  of  road  and  street  Improvement.  In  many 
cases  this  Is  a  proper  way  for  them  to  procure  funds  for  much  needed  Im- 
provements; but  It  Is  all  too  common  an  occurrence  for  the  money  thua 
raised  to  be  spent  In  work  of  a  temporary  nature.  In  many  cases,  where  the 
money  Is  borrowed  for,  say  thirty  or  forty  years,  the  purpose  for  which  the 
bulk  of  It  has  been  spent  has  entirely  dteappeared  In  perhaps  ten  years.  If 
recklessness  of  this  nature  Is  persisted  In  (and  no  one  can  deny  that  It  is 
now  very  common),  a  reaction,  more  or  less  serious.  In  the  progress  of 
road  building  Is  sure  to  result  The  remedy  lor  this  Is  not  to  prohibit  the 
Issue  of  bonds  for  either  long  or  short  periods  of  time,  where  other  funds 
of  sufficient  amount  are  not  available;  but  to  Intelligently  and  prudently  plan 
the  expenditure  of  such  funds,  so  that  a  large  measure  of  value  may  remain 
in  the  work  at  the  expiration  of  the  time  for  which  the  bonds  were  Issued. 

The  road  surface,  In  many  of  Its  more  or  less  expensive  forms,  is  of  such 
temporary  nature  that  It  is  extremely  wasteful,  to  sey  the  least,  for  counties 
whose  present  wealth  is  such  that  funds  for  road  Improvement  are  limited, 
when  compared  with  the  amount  of  mileage  and  the  topographic  and  other 
natural  dlfflculties.  to  expend  large  sums  on  surfacing  their  roads  or  in  111- 
Gcnsldered  endeavors  to  secure  a  large  mileage  of  poorly  constructed  roads. 

When  money  for  the  Initial  work  of  road  ImprovenLent  In  a  county  la  to  be 
expended,  no  matter  how. the  money  baa  been  procured,  prudence  demands 
that  a  careful  investigation  by  competent,  trained  and  experienced  men 
shall  be  made  and  definite  plans  determined  upon  before  any  work  ie  begun. 
This  1b  especially  true  when  money  raised  from  long  term  bonds  Is  to  be  used. 

A,  definite  plan  Is  needed  In  order,  among  other  reasons,  to  distribute  as 
equally  as  possible  the  benefits  of  the  improTement  to  the  tax  payers;  to 
dlrolnate  as  far  as  practicable  changes  In  value  to  the  individual  property 
owner,  by  following  as  nearly  as  may  be  the  general  course  of  existing  roads; 
to  determine  the  kind  of  surfacing.  Its  probable  coat,  and  the  probable  coat 
of  maintenance;  to  consider  In  every  phase  the  future  of  the  system  of  roads; 
and  to  spend  the  bulk  of  the  money  In  the  more  permanent  parts  of  the  road. 
The  location,  the  grade  and  the  drainage  of  a  road  are  the  more  permanent 
parts  and  the  only  parts  that  can  reasonably  be  espected  to  contain  any 
part  of  the  original  investment  at  the  time  the  bonds  of  a  thirty  or  forty  year 
issue  are  due. 

I,  therefore.  eamesUy  urge  that  the  larger  part  of  the  funds  now  being 
spent  on  the  roads  throughout  the  state  be  used  for  laying  a  foundation  upon 
which,  in  the  future,  Improved  surfaces  can  be  built. 

SOME  FACTOBS  IN  THX  ACTUAI.  WOBK  OP   CONSTBUCtlOB. 

Economy  In  the  actual  construction  of  roads  can  be  assured  only  when  the 
laws  are  such  as  to  guarantee  to  the  local  or  county  administration  suDcient 
power  to  handle  to  the  best  advantage  the  various  problems  they  will  have 
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Tbe  executive  body  or  county  board  itseif  Bhoald  be  free  from  polltlca 
and  political  connections  or  ambitions,  men  of  uDselfleh  motlvee  and  blgta 
pnrpoees.  This  condition  In  every  aspect  is,  perhaps,  unusual  but  not  Im- 
possible of  attainment,  as  my  own  experience  has  demonstrated. 

An  engineer  should  be  employed  who  Is  competent  and  experienced  and  who 
has  a  high  conception  of  his  profession.  Ample  power  shonld  be  given  him 
to  decide  and  enforce  all  questions  that  are  entirely  professional  In  their 
nature,  and  his  advice  should  receive  lull  consideration  by  the  commission 
where  the  matter  Is  both  professional  and  admlnistratiTe.  To  illustrate: 
It  should  be  the  function  of  the  Road  Gommlsalon  to  plan  the  order  In  which 
the  roads  should  be  built;  and  to  name  the  two  or  more  points  between 
which  a  road  (s  to  be  built.  It  Is  the  right  of  the  engineer  to  determine  all 
matters  relating  to  the  location  of  the  road  between  these  points.  He  la 
held  reeponelble  for  tlila  by  the  profession  generally;  by  the  people  of  the 
county  especially;  by  the  Road  Gommlsalon  directly;  and,  therefore,  this  Is 
his  right  as  a  matter  of  simple  Justice.  Should  the  question  be  one  of  the 
class  or  quality  of  construction  to  be  used  at  a  given  place,  or  in  the  general 
work,  the  office  of  the  engineer  should  be  advisory  in  nature  Just  as  a  lawyer 
advises  his  client. 

The  queetion  of  obtaining  right-of-way  for  road  purposes  Is  vital  to  all 
Uie  tax  payers,  and  Is  an  avenue  through  which  a  considerable  percentage 
of  the  county  road  funds  may  disappear.  This  accentuates  the  necessity 
of  broad  JusUce  in  handling  it  rather  than  a  too  close  observance  of  the 
written  law. 

Experience  has  taught  us  that  a  good  road  Increases  the  value  of  land, 
according  to  the  distance  from  and  the  accessibility  to  It.  The  value  of  the 
land  abutting  on  the  road  Is,  of  course,  Increaeed  much  more  than  that  of  land 
lying  farther  away.  It  la  seldom  possible  to  injure  a  farm  by  building  a  good 
road  through  it,  and  the  place  where  actual  damage  can  be  done  Is  very 
exceptional. 

Every  tax  payer  In  the  county  shares,  according  to  his  property,  the  burden 
of  road  Improvement.  He  should,  therefore,  receive  his  due  measure  of  beue- 
flt  from  the  money  expended  thereon. 

In  estimating  from  my  experience  this  item,  the  cost  of  right  of  way  for 
road  construction,  will.  If  neglected  or  allowed  to  be  handled  according  to 
the  average  county  law,  amount  to  something  like  two  hundred  dollars  per 
mile  of  road  wherever  relocation,  or  even  partial  relocation.  Is  required. 
This  money  was  originally  appropriated  by  the  people  for  the  purpose  of 
building  roads,  and  every  man  paying  a  road  tax  has  the  right  to  know  that 
his  money  has  been  used  In  building  roads.  Every  dollar  spent  to  pay  "A" 
for  right  of  way  gives  "A"  a  dollar  and  a  good  road  that  enhances  the 
value  of  his  farm  more  than  that  of  the  farm  ol  his  neighbor  which  does 
not  touch  the  road,  while  It  takes  from  "B,"  who  may  be  unfortunate  enough 
to  live  Just  beyond,  a  dollar  and  a  good  road.  The  dollar  paid  to  "A"  should 
In  all  Justice  go  Into  a  road  for  "B."  My  experience  has  proven  conclusively 
that  an  equitable  method  of  adjustment  can  be  arranged  that  will  not  bring 
undue  friction  to  the  Road  Commission  nor  work  barm  to  any  one. 

Experience  and  care  are  necessary  in  organizing  for  work  If  economy  in 
the  work  Is  to  be  assured.  Every  effort  should  be  made  to  keep  the  overhead 
or  administrative  expense  as  low  as  possible.  When  little  time  and  nominal 
reBponalbUlty  Is  required  of  a  board  member,  the  expense  for  his  service 
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should  be  nomlaaL  Members  of  the  County  Road  CommlBsloii,  It  paid  at  all, 
should  be  paid  for  the  actual  time  given  to  the  work.  I  would  suggest  that 
the  amount  should  not  be  designated  until  the  organ lEatlon  has  been  com- 
pleted and  work  well  begun,  for  the  reason  that  the  bulk  of  the  work  required 
of  or  necessary  to  be  done  by  members  of  the  commission  is  several  times 
larger  at  the  commencement  of  the  work  than  later  on.  It  designated  during 
the  time  of  organisation,  it  will  frequently  result  In  larger  allowances  for 
the  service  of  executive  members  than  they  themselves  would  consider 
equitable  and  Just  at  a  later  time. 

The  superintendent  and  foreman  should  be  men  of  experience  In  the  class 
of  work  they  are  expected  to  do,  well  qualtSed  In  every  way  for  handling 
the  machinery,  equipment  and  work.  Many  mtstabes  are  being  made  in  tho 
selection  of  these  men.  They  constitute  the  most  important  part  In  the 
organization,  so  far  as  economy  In  getting  results  is  concerned.  Qreat  care 
and  experienced  Judgment  should  be  used  In  selecting  Just  the  right  men. 

A  good  foreman  for  this  class  of  work  should  have  the  quallQcatlona  usually 
needed  by  men  placed  In  authority  over  labor.  He  should  be  sober.  Indus- 
trious, sufficiently  educated,  and  a  man  of  good  Judgment  In  handling  labor; 
but  be  should  be  especially  experienced  in  handling  earth  excavation  by  the 
use  of  the  kind  of  machinery  provided;  should  know  when  he  Is  getting 
results;  and  should  understand  thoroughly  the  proper  amount  of  work  to  be 
done  by  bis  mules.  This  last  and  special  experience  Is  vital,  for  on  It 
d«veuda,  more  than  on  any  other  one  thing,  the  cost  of  the  work. 

In  an  organization  requiring  a  superintendent,  and  when  several  outfits 
are  worked,  the  service  of  a  superintendent  as  a  general  executive  is  abso- 
lutely essential  for  tbe  systematic  and,  therefore,  economical  conduct  of  the 
work.  His  duties  are  so  obvious  and  at  tbe  same  time  so  numerous  that  I 
shall  not  go  into  details,  but  simply  say  that  bis  chief  duty  Is  to  keep  the 
various  outflte  In  condition  to  work  at  tbelr  highest  eRiciency. 

It  is  my  opinion,  based  on  my  own  experience  In  this  class  of  work,  that 
for  the  construction  of  sand-clay  or  topsoll  roads,  or  for  any  class  of  road 
work  where  the  bulk  of  the  expense  will  be  In  the  excavation  and  grading, 
tbe  most  economical  method  Is  by  county  organization  In  preference  to 
contract  work.  This  is  not  the  result  of  any  prejudice  or  hasty  Judgment  in 
the  matter,  but  the  result  of  careful  iuveetigation.  I  have  been.  In  common 
with  the  majority  of  engineers.  Inclined  to  favor  the  contract  method  In 
many  claases  of  work.  The  plan  of  contracting  is  without  a  doubt  the 
cheapest  In  many  classes  of  construction  work.  In  cases  where  tbe  amount 
of  work  In  grading  is  so  small  that  the  cost  of  organization  and  proper 
outfit  would  be  excessive  In  comparison,  or  where  the  class  or  kind  of  work 
calls  for  an  expensive  outfit  that  wilt  be  useleas  capital  In  the  bands  of  the 
county  when  the  work  Is  completed,  I  would  unquestionably  favor  contract 
work. 

In  support  of  the  Idea  favoring  county  organization  I  would  state  that  the 
outfit  required  for  road  construction  when  sand-clay  or  topsoll  work  la  to  be 
done,  with  the  exception  of  the  mules  required,  may,  after  about  two  years' 
work,  be  considered  as  very  nearly  or  quite  worn  out  when  the  work  is  com- 
pleted, and  Its  value  almost  entirely  incorporated  in  the  work.  Tbe  deprecia- 
tion in  the  value  of  the  mules  can,  very  conservatively,  be  estimated  at  ten 
per  cent  per  annum.  To  demonstrate  this  1  will  refer  to  the  work  in  Franblin- 
ton  Township,  Franklin  County.    The  d^reclatlon  In  the  value  of  the  mules. 
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ftftar  neuly  four  years  ot  eervtcQ,  amounted  to  nine  per  cent  per  Minuin. 
The  coBt  ot  eBch  team  per  6Ky  was  20.6  cents  of  the  capital  Invested  therein. 
The  cost  per  cubic  yard  of  the  work,  after  a  careful  calculation  which  In- 
cluded the  total  cost  of  all  tools  and  machinery  In  the  expense  Involved,  was 
not  quite  fifteen  cents.  The  depreciation  of  the  mules  used  In  Franklinton 
Township  was  perhaps  greater  than  wonld  ordinarily  be  the  case,  as  they 
w»e  used  for  a  longer  period  than  mules  sbonld  be  used.  The  most  economi- 
cal method  of  handling  this  item  Is  to  purchase  young  mules  five  or  sfz  years 
old  and  of  not  less  than  eleven  hundred  pounds  weight,  work  them  tor  two 
or  two  and  one-half  years,  and  sell  them  before  their  annual  depreciation 
becomes  great  on  account  of  their  age. 

To  refer  again  to  the  importance  of  the  qtial locations  of  foremen,  I  wish 
to  quote  some  flgures  that  came  within  my  experience. 

In  one  of  the  counties  in  which  I  had  charge  of  the  work,  I  used  six  outfits 
of  equal  equipment  and  on  like  work.  Two  of  the  foremen  were  men  ex- 
perienced in  the  class  of  work  they  were  doing.  The  other  four,  while 
energetic,  hard  working  men,  bad  never  handled  that  kind  of  work.  At  the 
end  of  three  months  I  made  an  Investigation  of  the  results  (this  Investiga- 
tion  should  have  been  made  at  the  close  of  the  flrst  month,  but  the  cost 
accounting  was  in  such  sba[»e  that  J  could  not  get  at  It)  and  found  that  the 
two  experienced  men  were  handling  their  work  close  to  sixteen  cents  per 
cubic  yard,  while  the  other  four  were  averaging  around  twenty-eight  cents. 
In  other  words,  considering  the  total  yardage  handled  by  the  diOerent  out- 
flts,  the  two  experienced  men  had  In  each  case  given  in  value  about  $1,300 
mare  in  work,  although  I  was  at  that  time  paying  all  six  of  these  men  the 
same  salary. 

I  cannot  close  this  discussion  without  saying  something  In  regard  to  the 
keeping  of  cost  accounts,  and  their  importance  In  holding  down  the  cost  of 

If,  In  the  above  reference  to  the  comparative  value  of  the  foremen,  I  had 
been  able  to  get  at  the  retultt  of  my  endeavor  to  keep  track  of  the  costs,  I 
would  have  saved  some  hundreds  of  dollars  in  that  first  three  months;  and 
this,  while  very  important.  Is  only  one  of  the  leaks  In  construction  work  that 
a  proper  cost  accounting  will  expose. 

The  method  that  Is  considered  sufficient  aa  a  rule,  simply  seeing  that  the 
men  have  worked  the  number  of  hours  for  which  they  are  paid  and  that  the 
goods  were  received  for  which  the  bills  are  paid,  Is  an  utterly  Insufficient 
and  worthless  handling  of  a  valuable  auxiliary  tor  the  economical  conduct 
of  the  work. 

I  would  add.  In  closing,  that  a  constant  watchfulness  over  and  under- 
standing of  all  the  elements  that  go  into  road  construction  must  be  con- 
stantly maintained  by  the  responsible  head  of  the  organization,  If  the  beet 
and  most  economical  results  are  to  be  obtained. 

Sandelay  and  TopsoO  Roads  the  Economic  Bosds  (or  North  Carolina. 

By  Joseph  Hydk  Pbatt. 

In  many  sections  of  North  Carolina  the  communities  have  not  suQlclent 

funds  for  road  purposes  to  enable  them  to  construct  the  more  expensive  roads 

such  «s,  bituminous  macsdam,  bltullthic.  vitrified    brick,  concrete,  or  even 

water-bound  macadam.    There  are  roads,   however,   that  come  within   the 


DgJi^edoi^^OOglc 


86  PBOCEEDIKQa   OF 

meanB  of  all  Gommnnltles,  and  theee  are  the  Band-da^  and  topsoU.  Unlaw 
traffic  la  T«r7  severe  tbese  roads  will  give  aatlsfactory  sarrlce,  and,  wben- 
erer  the  traffic  becomes  bo  heavy  that  a  harder  surface  le  necessary, 
there  will  be  a  splendid  foundation  upon  which  to  build  the  new  eurface 
read.  It  wUI  also  mean  that  the  community  has  acquired  sufficient  wealth 
to  enable  It  to  build  harder  surfaced  roads.  Where  counUee  have  sufflclent 
funds  to  enable  them  to  build  macadam  roads  the  North  Carolina  Qeologlcal 
and  Economic  Survey  advises  that  such  counties  build  the  bituminous 
macadam  roads  In  the  environment  of  their  cities.  Where  the  traffic  is  less 
heavy,  supplement  this  road  with  the  eand-clsy  or  topsoll  road  leading  to  the 
boundaries  of  the  conn^. 

In  discussing  a  sand-clf?,  topsoll  or  gravel  road  we  must  bear  In  mind 
that  we  have  under  consideration  a  specially  surfaced  road,  Just  as  distinct  a 
road  as  the  macadam,  cement  or  vitrified  brick.  The  same  care  and  prepara- 
tions should  be  employed  io  grading  and  preparing  the  roadbed  for  tbese 
■urfaclng  materials  as  when  the  other,  harder  materials  are  to  be  used.  The 
present  paper  deals  with  the  surfacing  of  the  road  after  the  grade  has  been 
completed.  The  portion  of  the  road  that  is  to  be  surfaced  with  sand-clay, 
topBoU  or  gravel  should  be  left  nearly  flat  and  suGBcleotly  lower  than  the 
shoulders  so  that  when  the  surfacing  Is  completed,  the  road  wtU  have  the 
right  slope  from  the  center  to  the  dltchee. 

There  Is  a  tendency  In  grading  the  roadbed  to  leave  that  portion  which  is 
to  be  surfaced  too  high,  with  the  result  that  either  the  finished  road  has 
altogether  too  steep  a  crown  or  the  surfacing  material  Is  not  thick  enough. 
The  thickness  required  will  depend  upon  the  character  of  the  subsoil. 

In  certain  localities  where  there  are  both  clay  and  sand  soils,  the  ordinary 
country  road  Is  found  to  contain  sections  that  are  composed  principally  of 
clay,  others  of  sand,  and  occasionally  a  section  is  observed  that  Is  hard  all  the 
time.  This,  upon  Investigation,  will  be  found  to  be  composed  not  of  clay 
or  sand  but  a  mixture  of  these  two.  In  such  regions  It  Is  not  uncommon 
to  And  soils  that  are  a  mixture  of  sand  and  clay  and  In  such  proportions  that 
when  used  for  surfacing  a  road  they  make  a  hard  surface  like  the  natural 
surface  Just  referred  to.  Such  material  Is  known  as  tcpsoll,  and  the  road 
as  a  "topsoll  road."  When,  however.  It  la  neceaaary  to  mix  the  two  arti- 
flclally  It  is  called  a  sand-clay  road. 

I  first  want  to  take  up  the  aand-clay  road:  A  recent  article  in  the  Oreena- 
boro  Daily  News  gives  the  following: 

"Of  the  various  stretches  of  sand-clay  about  Greensboro,  some  are  now 
In  good  condition,  some  are  very  bad  and  aoms  are  neither  the  one  nor 
the  other.  All  have  gone  through  the  same  weather,  and  the  differing 
conditions  are  In  evidence  on  stretcbea  of  road  that  have  apparently  had 
about  the  same  amount  and  kind  of  traffic.  Why  is  it  that  some  parts  are 
still  good  and  others  are  horrid?  Answer  that,  and  you  have  found  all 
the  eseentlal  secrets  of  substantial  road  building  and  maintenance  In  this 
part  of  Guilford  County." 

This  is  undoubtedly  true  and  it  will  still  be  found  that  one  section  of  the 
road  was  conetrncted  in  the  right  way  and  with  the  right  kind  of  materials. 
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ooRaTRDcnoK  OF  THx  aAin>K3^T  BOAD. 
Quality  of  the  Band  and  the  Clap. 

B«tore  beglniiinK  the  construction  o(  a  Baod-olar  road,  the  sand  and  d^  Is 
the  riclDl^  ot  the  road  should  be  examined  to  ascertain  whether  they  hava 
the  right  properties  necessary  to  build  a  flrat-class  Btmd-clay  road.  The  best 
sand  or  gravel  to  use  Is  that  which  has  a  sharp  cutting  edge  and  It  should 
not  be  In  too  flne  grains.  A  clean,  sharp  grit,  such  as  1b  desired  in  making 
mortar  Is  the  quality  of  sand  that  Is  wanted.  The  best  results  are  obtained, 
however,  when  the  grains  of  sand  are  coarser  than  those  used  In  msklng 
mortar.  While  any  clean  ssnd  will  mske  a  sand-clay  road,  the  sharper  the 
grit  the  better  the  resulting  road.  The  characteristics  which  are  most 
desirable  in  the  clay  are  plasticity  and  the  ability  to  slake  well  when  it 
first  becomes  wet.  A  day  Is  oallfld  plastic  when  it  becomes  sticky  or  dough- 
like when  mixed  with  a  certain  amount  of  wster,  so  that  it  can  be  molded  or 
pressed  into  various  shapes  which  It  will  retain  even  after  It  has  been  dried. 
If  a  lump  of  euch  clay  Is  put  in  water,  It  will  usually  retain  its  form 
for  a  long  time.  There  are  other  clays,  however,  which  will  Immediately 
'tall  to  pieces  when  placed  In  water  as  a  lump  of '  quick-lime  will  do  under 
Blmilar  condtUona.  This  Is  due  to  the  very  rapid  absorption  of  water  Into 
the  porous  constmctton  of  the  clay.  It  can  readily  be  seen  tbat  this  charac- 
teristic is  an  important  one  when  considering  the  material  to  be  used  in 
a  sand-clay  road.  There  Is  still  another  physical  characteristic  of  clay  which 
is  to  be  considered  from  the  standpoint  of  the  road  builder.  Some  days 
shrink  when  dried,  which  Is  shown  by  Uie  cracking  and  breaking  out  ot  their 
surfaces.  This  shrinkage  Is  the  measure  of  their  expansion  and  expansion 
makes  a  sand-day  composition  unstable.  Shrinkage  would  do  no  harm  It  the 
day  would  stay  In  this  condition,  but  It  does  not.  When  water,  removed  by 
evaporation.  Is  restored  to  the  sand-clay  mixture.  Its  entrance  Is  accompanied 
by  a  simultaneous  expansion  which  causes  the  gralne  of  sand  to  become 
separated.  This  property  can  not  be  overcome,  for  It  Is  Inherent  la  the  clay; 
but  we  can.  In  some  measure,  modify  this  tact  by  using  less  day  In  the 
composition.  This,  however,  will  weaken  the  road  and  cause  It  to  break  up 
In  dry  weather.    Avoid  euch  clays  If  possible. 

One  good  test  for  a  clay  la  to  wet  the  thumb  and  place  it  against  the  day, 
and  If  it  sticks  to  the  thumb  It  le  of  the  right  quality  for  making  a  sand-day 
road.  It,  on  the  other  hand,  It  does  not  etlck  to  the  thumb,  we  are  safe  In 
aiisumlng  that  this  particular  clay  will  not  make  a  good  binder.  In  general, 
select  the  stickiest  clay  and  the  sharpest  sand  available. 

The  proportion  of  sand  and  clay  In  the  best  sand-clay  road  should  be  such 
tbat  there  le  }ust  a  sufficient  amount  of  clay,  and  no  more,  to  fill  the  voids  be- 
tween the  grains  of  sand  when  these  grains  are  touching  each  other.  The 
clpy  Is  the  binder  that  Is  to  bold  the  grains  of  sand  In  place  and  there  should 
not  be  any  more  than  Is  sufficient  for  thla  purpose.  It  too  large  a  proportion 
of  clay  Is  used,  the  grains  ot  sand  are  prevented  from  touching  each  other 
and  arc  able  to  move  about  each  other  In  the  maes  of  clay  so  that  the  re- 
sistance ot  the  mass  to  the  wearing  effect  ol  traffic  is  practically  no  more  than 
If  the  road  was  composed  simply  of  clay.  Water  la  also  able  to  act  upon 
the  mass  of  clay  and  the  road  becomes  sticky  and  muddy.  If  there  is  too 
small  B  proportion  ot  clay  used,  the  grains  of  sand  are  not  cemented  tightly 
together  and  the  road  disintegrates  very  quickly  under  trafSc  and  rain. 


DylizedCi^vjOOgle 


88 

The  exact  proportions  of  sand  and  clay  for  making  the  l>est  eand-clar  road 
can  not  b«  stated,  as  the  proportions  vary  with  the  character  of  the  sand, 
according  to  Its  sharpness,  percentage  of  foreign  material  and  size  of  grains. 
Approximately  there  Is  In  a  sand-clay  road  about  eighty  per  cent  sand  and  • 
twenty  per  cent  clay.  One  simple  means  of  determining  the  theoretical 
amount  of  pure  clay  that  should  be  added  to  any  sand  that  Is  to  be  used  In 
the  construction  of  a  sand-clay  road  la  to  All  a  glass  tumbler  brlnrfull  with 
the  sand  that  Is  to  be  used  and  then  fill  a  similar  tumbler  with  water;  pour 
the  water  carefully  onto  the  sand  until  the  water  comes  flush  with  the  sur- 
face, which  will  mean  that  all  the  voids  between  the  grains  of  sand  are  now 
filled  with  water.  The  amount  of  water  that  has  been  poared  into  the 
tumbler  containing  the  sand  will  represent  the  proportion  by  Tolume  of 
clay  that  It  Is  necessary  to  add  to  that  particular  sand  to  fill  all  the  voids 
with  clay. 

A  suitable  clay  may  be  found  in  the  subsoil  of  the  road,  to  which  sand 
must  be  added;  or  the  sand  required  may  be  the  subsoil  to  which  clay 
mnst  be  added;  or  it  may  be  necessary  to  obtain  away  from  the  road  both 
coDStltueQts  for  the  sand-clay  surfacing. 

Method  of  Mixinff  fiand  and  Clay. 

Having  determined  the  source  of  supply  of  the  best  materials  for  making 
a  sand-clay  road,  the  next  question  is  the  mixing  of  the  materials,  and  this 
variee  with  the  character  of  the  subsoil,  t.  e..  whether  this  is  a  sand  upon 
which  clay  Is  to  be  added  or  clay  upon  which  sand  Is  to  bS  added,  or  whether 
both  sand  and  clay  have  to  be  hauled  onto  the  road.  It  will  be  found  that  It  is 
much  easier  to  mabe  a  sand-clay  road  where  the  subsoil  Is  a  clay. 

Olay  Subsoil. — The  road  should  be  properly  located  and  graded.  There 
are  two  ways  of  preparing  the  surface  of  the  road  before  the  surfacing  ma- 
terial Is  added.  One  which  has  been  found  very  satisfactory  Is  shaping 
road  from  the  ditches  to  within  one  and  a  half  to  two  feet  ol  that  portion 
of  the  road  that  is  to  be  sand-clayed  with  the  right  slope  that  Is  desired  Cor 
the  Oalshed  road,  and  then  shaping  the  road  from  that  point  to  the  center 
with  a  very  slight  grade,  so  that  when  the  surfacing  material  Is  added  and 
set  It  will  give  the  right  slope  from  the  center  to  the  ditches.  The  sand-clay 
mixture  will  feather-edge  to  that  portion  of  the  road  that  has  already  been 
given  the  right  slope.  Another  method  is  to  leave  that  portion  of  the  road 
that  Is  to  be  surfaced  about  two  to  three  Inches  lower  than  what  Is  desired 
when  the  road  Is  completed.  This  will  give  a  shoulder  on  each  side.  When 
this  is  flnlshed  the  portion  of  the  road  that  is  to  be  sand-clayed  Is  within  nine 
to  sixteen  feet  In  the  center.  The  portion  of  the  road  that  Is  to  have  the 
sand-day  surface,  either  nine  or  sixteen  feet  In  the  center,  should  when  per- 
fectly dry  be  plowed  to  a  depth  of  three  Inches  and  thoroughly  hacrowed  with 
a  cut-away  (disc)  harrow.  Tbe  sand  should  then  be  spread  over  the  surface 
to  a  depth  of  four  Inches  and  thoroughly  harrowed  In,  and  then  four  more 
Inches  of  sand  spread  over  the  surface,  and  again  thoroughly  harrowed. 
After  this  mixing  of  the  sand  and  clay  Is  completed  tbe  road  should  be 
dragged.  A  slight  crust  will  form  but  with  tbe  first  rain  thlB  will  break 
through  for  the  mixed  sand  and  clay  underneath  have  not  cemented  but  are 
loose  particles.  After  tbe  first  heavy  rain  the  road  should  again  be  harrowed 
and  then  dragged  Into  shape  so  as  to  give  it  the  proper  crown,  and  it  wilt 
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tliea  b«coma  a  firm,  hard-surfaced  road.  If  a  roller  ii  convenient  this  may 
bo  used  to  some  advantaie. 

Very  often  this  second  mlxfuK  la  left  ^itlrelr  to  teams.  In  the  end  a 
utlefactory  road  ts  obtained,  but  It  takes  a  much  longer  time. 

If  tbe  sand-clay  road  Is  constructed  as  outlined  above  and  good  clean 
sharp  sand  la  used  on  a  plastic  clay,  a  flrat-class  sand-clay  road  vlll  be  the 

In  too  many  Instances  In  constructing  a  sand-clay  road  the  sand  has  simply 
been  spread  orer  the  clay  and  It  has  been  left  for  teams  to  mix  It  In  with 
the  clay.  Thie  takes  a  long  time  and  very  often  there  Is  not  a  thorough 
mixing  of  the  two  materials,  so  that  the  resultant  road  is  not  always  uniform 
In  its  construction  and  does  not  give  as  good  Batlafaction  as  when  constructed 
by  the  method  described  above. 

If  the  sand  is  added  to  the  clay  road  when  it  Is  wet,  the  harrowing  can  all 
be  done  at  one  time,  and,  when  shaped  up  and  dried  out,  It  becomes  a  hard- 
surfaced  road.  The  main  objections  to  making  the  sand-clay  road  In  this 
vay  are  that  unless  the  clay  road  is  extremely  muddy  and  wet  the  harrowing 
of  the  sand  Into  the  clay  causes  considerable  of  the  clay  to  get  Into  round 
balls,  which  are  not  broken  up  by  the  harrowing;  and  that  Is  not  as  even  a 
mixing  of  the  sand  and  clay  as  when  they  are  thoroughly  mixed  dry  and 
then  harrowed  later  when  they  are  wet. 

Banfi  Bvbioit. — If  In  making  the  sand-clay  road  we  start  with  a  sand 
eubsoll  and  have  to  add  clay  to  this,  the  method  of  procedure  Is  somewhat 
different  from  the  case  outlined  above.  The  sandy  roadbed  should  be  left 
(tat  and  then  a  layer  of  clsy  spread  over  It  to  a  thickness  of  3  to  7  Inches, 
according  to  the  quality  of  the  clay  and  the  amount  of  sand  which  it  contains. 
If  It  Is  a  very  pure  plastic  clay,  It  will  take  a  much  smaller  amount  than  If  It 
Is  a  very  lean  or  sandy  clay.  There  should  then  be  spread  over  the  clay  s 
layer  of  clean  sand  and  the  road  thoroughly  harrowed.  After  this  has  been 
accomplished,  the  road  should  be  brought  back  Into  shape  and  then  after  a 
heavy  rain  again  harrowed  and  shaped  up.  There  Is  usually  a  tendency  to 
get  too  much  clay  In  making  a  sand-clay  road  when  the  sand  la  the  subsoil. 
If  the  clay  that  has  been  used  Is  a  very  plaetlc  clay,  there  Is  going  to  be 
ctmslderable  tendency  for  It  to  ball  and  cake  so  that  a  plow  can  very  often 
be  used  to  advantage  In  breaking  up  the  lumps.  If,  however,  the  mixing  Is 
made  when  everything  Is  perfectly  dry,  a  pretty  complete  mixture  can  be 
obtained  by  harrowing  unless  the  clay  has  been  dug  when  It  waa  wet 

One  noticeable  difference  In  making  a  sand-clay  road  with  a  sand  subsoil 
Instead  of  a  clay  subsoil  Is  that  the  number  of  loads  of  clay  that  It  Is  neces- 
sary to  haul  Is  much  less  than  the  number  of  loads  of  sand. 

The  cost,  however,  of  obtaining  a  thorough  mixture  of  clay  on  sand  Is 
much  greater  than  with  sand  on  clay. 

As  stated  above.  It  Is  Impossible  to  determine  exactly  the  proportions  of 
sand  and  clay  to  use  either  In  making  the  sand-clay  road  on  a  clay  subsoil 
or  on  a  sand  subsoil;  and.  therefore,  as  the  road  dries  out  and  sets  It  should 
have  careful  attention  after  It  Is  completed  to  determine  whether  It  la  nec- 
essary to  add  any  more  sand  or  clay.  If  there  la  too  much  clay  there  will 
be  a  tendency  for  the  surface  of  the  road  to  get  sticky  or  muddy  In  wet 
weather  and  for  the  clay  to  ball  and  cake,  and  It  this  la  the  caae  a  thin  layer 
of  sand  should  be  spread  over  the  surface.  On  the  other  hand.  It  the  surface 
of  the  road  loosens  In  dry  weather,  It  Is  an  Indication  that  the  clay  that  has 
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been  used  la  not  a  good  quality  of  clay  and  does  not  have  sulDcleat  blading 
power.    More  clay  Bbould  be  added  and  worked  Into  the  road. 

Drainage  la  one  of  the  moat  essential  features  In  road  conetructlon  and 
It  Is  very  true  In  connection  with  the  construction  of  the  sand-clay  road 
that  It  shall  haTe  good  drainage.  Where  the  subsoil  Is  a  sandy  one  It  usually 
aSords  a  pretty  good  natural  drainage;  and  where  there  Is  conalderable  depth 
to  the  sand,  usually  the  cro^  ot  the  read  1b  all  the  drainage  that  has  to  be 
done.  It  Is  necessary,  however.  In  all  cases  that  the  water  be  taken  out  of 
the  side  ditches  Just  as  rapidly  as  possible.  Where  the  subsoil  Is  a  clay,  very 
careful  attention  must  be  given  to  the  question  of  getting  rid  of  the  surface 
vater.  Also  In  clearing  the  right  of  way  for  the  road,  all  stumps,  logs,  and 
other  vegetable  matter  should  be  taken  out  of  the  roadbed  for,  It  not,  after  the 
sand-clay  mixture  has  been  made,  wherever  vegetable  matter  exists  It  will 
as  It  decomposes,  make  moisture  and  loosen  and  soften  the  sand-clay  con- 
struction. Proper  drainage  fe,  therefore,  very  essential  In  the  construction 
of  the  sand-clay  road,  and  It  should  be  maintained  at  all  times. 

Dirt  and  Loam  Bate. — Where  the  roadbed  Is  composed  of  dirt  and  loam.  It 
will  be  necessary  to  haul  both  the  sand  and  clay.  The  surface  should  be 
about  the  same  shape  as  that  where  sand  Is  added  to  a  clay  base,  except  a 
little  lower  between  the  shoulders,  for  practically  all  ths  material  added 
will  build  up  the  crown  of  the  road,  but  very  little  becoming  Incorporated 
with  the  original  surface. 

Add  i"  of  sand  to  the  road,  then  2%  ^a  ^"  of  clay,  harrow  thoroughly,  and 
then  add  4"  more  ot  sand  and  harrow  thoroughly.  Best  results  will  be 
obtained  If  the  materials  are  thoroughly  dry  when  mixed,  fllUng,  harrowing, 
and  shaping  of  road  the  eame  as  when  sand  is  added  to  clay  base. 

Quantity  of  Sand  or  Cloy. 

The  following  figures  regarding  the  quantity  of  cl^r  necessary  to  add  to  a 
sand  subsoil  to  make  the  sand-clay  road,  and  the  amount  of  sand  necessary 
to  add  to  a  clay  Bnbsall  will  be  of  interest. 

If  the  roadbed  Is  nine  feet  wide  on  a  sandy  subBoIl  and  the  clay  Is  added 
to  a  depth  of  4  Inches,  It  would  require  &T0  cubic  yards  of  clay  to  cover  a 
mile  of  road.  For  a  sixteen-foot  road  It  would  require  1,050  cubic  yards  of 
clay.  If  the  clay  Is  a  flrst-clasa  plastic  clay  free  from  sand  and  only  three 
inches  of  clay  were  needed,  this  would  require  441  cubic  yards  for  a  mile  of 
nine-foot  road,  and  787  cubic  yards  for  a  mile  of  sixteen-foot  road. 

If  the  roadbed  has  a  clay  subsoil  and  sand  is  added  to  a  total  depth  of  eight 
Ihches,  it  would  require  1,173  cubic  yards  per  mile  for  a  nine-foot  road,  and 
2,086  cubic  yards  for  a  mile  of  sixteen-foot  road. 

The  actual  cost-  of  the  construction  of  the  sand-clay  road  for  any  section 
can  readily  be  determined  by  knowing  the  distance  the  sand  or  the  clay 
has  to  be  hauled  and  the  cost  of  labor  and  teams  per  day. 

eUHHABT. 

Clay  Bate. 

1.  Have  the  top  of  the  clay  graded  smooth  and  about  four  or  Ave  iuches 
lower  than  It  will  be  when  Onlstaed. 

2.  Plow  and  harrow  the  top  for  the  width  the  sand  is  to  be  put  on.  leaving 
loose  but  smooth,  with  no  big  lumps. 
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3.  Spread  an  eT«n  layer  of  Band  about  four  Inchea  deep  OTor  tbs  top  and 
plov  and  harrow. 

4.  Spread  four  more  Inches  of  sand  over  the  top  and  harrow  and  drac 
thoToo^ly. 

&.  Use  clean  coarse  sand,  even  if  It  has  to  be  hauled  some  distance. 
6.  When  possible,  harrow  Just  after  a  rain. 
Sand  Bom. 

1.  Smooth  the  Band  road,  leaTlns  It  perfectly  flat. 

2.  Spread  the  clay  the  desired  width  and  from  three  to  four  Inches  thick. 

3.  It  the  sand  base  is  clean  sand,  drag  it  up  on  the  clay  for  &  thickness  of 
four  inches  and  plow,  harrow  and  drag  thoroughly,  preferably  after  a  rain. 

4.  If  the  Band  base  contains  loam,  haul  clean  sand  from  a  pit. 
6.  Use  natural  sand-clay  mixture  In  preference  to  pure  clay. 

As  I  stated  at  the  beglnnlns  of  this  paper:  Occaelonally  a  natural  mixture 
of  sand  and  clt^  haa  been  found  In  the  right  proportion  and  of  the  right 
quality  to  make  a  hard  surfaced  road.  Where  auch  materials  have  been 
found  In  the  flelde  adjoining  the  highway  and  have  been  used  in  surfacln? 
It,  the  mixture  has  been  colled  "topsail  dressing"  and  the  resultant  rood  a 
"topsoll"  road.  In  reality,  howerer.  It  1b  a  sand-cloy  road  and  wa  have  simply 
used  a  mixture  of  the  sand  and  clay  which  nature  has  provided. 

m  using  this  natural  mixture  the  surface  of  the  road  should  be  prepared 
the  same  as  for  a  road  where  both  sand  and  day  are  added. 

This  natural  mixture  of  sand  and  clay  should  be  added  to  a  depth  of  S  to 
IE",  according  to  the  character  of  the  subsoil,  a  sandy  subsoil  requiring  the 
greater  amount  After  the  material  baa  been  spread  It  should,  if  possible, 
be  harrowed  when  wet  and  then  dragged.  If  a  spreader  has  not  been  used,  or 
It  the  material  haa  not  been  raked,  a  road  machine  will  quickly  cut  out  the 
greater  part  of  the  unevennesB,  and  the  drag  will  flnlsb  It. 

Occasionally  a  condition  Is  found  where  there  Is  plenty  ot  good  clay  but 
no  sand.  In  some  such  cases  It  has  been  noticed  that  there  la  considerable 
white  quartz,  or  sometimes  trap  rock  In  the  Ticlnlty.  I  believe  then  It  la  a 
feasible  proposition  to  moke  our  own  sand  by  crushing  the  quartz  or  trap 
rock  and  construct  a  sand^clay  road.  In  such  a  case  I  would  use  material 
that  would  pass  a  3-8"  screen  and  catch  on  a  1-S"  screen. 

This  will  increase  the  cost  of  the  sand-clay  rood,  and  its  economical  use 
will  depend  upon  the  total  cost  of  the  road  as  compared  with  other  sur- 
facing materials. 

Duit  Prevention  and  Bindert. 

The  life  of  the  sand-clay  road  can  be  Increased  by  uslug  certain  commercial 
binders. 

It  is  believed  that  glntrln  and  certain  of  the  light  asphaltic  and  other  oils 
can  be  used  on  the  sand-clay  roads  not  only  to  prevent  dust  hut  also  to 
harden  the  surface  and  make  It  more  resistant  to  water. 

Maintenance. 
While  the  maintenance  of  a  sand-clay  and  topsoil  road  Is  very  easy  and 
con  be  done  at  low  cost,  yet  It  must  be  constant  and  systematic.  The  road 
drag  of  the  split-log  type  Is  the  most  eUlcicnt  machine.  This  should  be  used 
Just  after  a  rain,  as  the  road  Is  beginning  to  dry  out.  The  principle  ot  the 
drag  Is  not  to  cut  and  move  much  material  but  to  push  and  smear  material 
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and  pat  it  down  In  the  email  depreeBlon  that  may  have  formed  on  the  surface 
of  the  road. 

Natural  SaDdclar§  in  North  Carolina  Flednont  Belt 

Bt  John  E.  Smith,  Inhtbdctob  in  Oboloot,  UNtvEBarrr  Of  Nobth  Cabolina. 

To  a  limited  extent  natural  sand  clays,  though  in  many  places  undiscovered, 
exist  in  nearly  every  county  In  the  Piedmont  Their  occurrence  Is  quite 
general  In  the  areas  of  granite  rocks  which  embrace  the  tollowlng  counties  in 
North  Carolina:  Mecklenburg,  Qaston,  Cabarrus,  Rowan,  eastern  and  south- 
ern parts  of  Iredell  and  Lincoln,  Davidson.  OulUord,  Alamance,  Caewell, 
Granville,  Vance.  Warren,  Franklin  and  Wake. 

This  material  is  derived  from  Igneous  and  m^tamorphic  rocks  by  disin- 
tegration and  decomposition.  Probably  the  most  common  sand-clays  result 
from  the  breaking  down  of  granite  which  consists  of  quartz  and  orthoclaee 
feldspar  with  or  without  stnatler  quantities  oC  several  other  minerals.  As  the 
granite  weathers,  the  quartz  becomes  aaud  and  quartz  pebbles  and  the  other 
minerals  change  to  clay.  A  "decomposed  granite"  Is  therefore  a  typical  one 
of  the  natural  aand'Clays  of  the  Piedmont  and  will  be  taken  in  this  paper 
for  consideration. 

A  GENBKAUZED   SECTION.  Thtrlcne»a 

1.  Soli  at  surface,  red  to  gray  and  black  (humus) 1  to    2  ft. 

2.  Subsoil,  fine,  somewhat  compact,  red  to  yellow  clay 3  to  10   " 

3.  Clay,  coarse  and  lumpy,  rotted  rock  with  some  sand 5  to  30   " 

4.  "Oravel,"  pebbles  of  quartz  and  orthoclase,  with  sand  and  clay.  10  to  20   " 
E.  Fragmental  rock,  partly  decomposed  angular  fragments  up  to 

2  or  3  inches  in  diameter 6  to  10   " 

6.  Granite,  rock  masses,  angular  and  broken,  much  coarser  and 

less  decayed  than  those  In  No.  5 5  to  10   " 

7.  Solid  granite,  "bedrock,"  "country  rock." 

Since  clay  Is  predominant  near  the  surface,  shown  in  the  generalized 
section,  decreasing  somewhat  uniformly  as  the  depth  Increases,  and  since 
the  relative  amount  of  sand  and  rock  Increases  gradually  with  the  depth, 
there  is  a  level  somewhere  In  the  pit  at  which  these  materials  occur  In  any 
desired  proportion.  The  right  quantitative  relation  of  the  two  constituents 
used  in  building  natural  sand-clay  roads  Is  found  lu  No.  4  of  the  section  above. 

The  llgures  of  the  first  column  represent  thickness  in  the  eastern  Pied- 
mont, where  the  depth  of  No.  4  Is  from  10  to  20  feet;  those  of  the  second  col- 
umn apply  to  the  western  counties  where  this  layer  1b  sometimes  forty  feet  or 
more  below  the  surface.  The  "gravel"  of  No,  4  may  be  found  at  the  surface 
on  low  hills  between  the  branches  of  streams  or  along  the  sides  of  the  valleys 
near  the  tops  of  the  hills  or  slopes.  Prospecting  in  such  places  as  these  will 
generally  result  favorably  if  the  underlying  rock  produces  a  good  sand-clay. 

Fortunately  these  are  desirable  locations  tor  they  insure  perfect  drainage 
in  the  pit,  ample  facility  for  disposition  of  the  overburden.- and  are  near  the 
upland  peneplain  on  which  the  principal  roads  are  constructed.  Productive 
locations  can  generally  be  found  In  pasture  lands  or  woodlands  and  It  Is 
therefore  unnecessary  to  open  a  pit  In  a  Held  or  to  remove  gravelly  soils  from 
cultivated  areas. 


DgJi^edo,  Google 


aOOD   B0A1W   IKBTrrUTK  48 

Volumetric  Tett$. 

In  the  Ualvenilty  of  North  Carolina  the  method  used  by  clBsees  Id.  Qeology 

8A,  road  materials,  In  determlDlog  the  relatlTe  proportlone  or  the  conetituenta 

In  Datura!  sand-claye  is  eBsentially  as  follows  and  some  of  the  results  are 

given  below: 

1.  Measure  out  about  1,000  cc  of  the  material  in  a  conical  graduate.  Tap 
the  gloss  with  the  hand  for  a  few  minutes  and  record  the  amount. 

2.  Grind  the  measured  material  as  fine  as  pogBlhle  with  mortar  and  pestle. 
(Road  traffic  will  provide  more  wear  than  this.) 

3.  Wash  the  "gravel"  thoroughly  in  shallow  pans  and  allow  it  to  dry. 
Keep  the  water  containing  the  clay,  allow  it  to  settle  (or  Bocculate  It),  decant, 
measure,  and  report  the  reading, 

4.  Put  the  dry  washed  sand  In  the  flaring  graduate,  tap  flrmly  with  the 
band,  and  pour  from  a  measured  quantity  of  water  into  the  vessel,  permitting 
it  to  run  slowly  down  the  glass  on  one  side  until  the  voids  are  filled.  Label 
the  material  and  record  the  amount  of  water  used. 

5.  Compute  the  percentage  of  voids,  the  amount  of  excess  clay,  and  the 
additional  percentage  of  stream  sand  necessary  to  utilize  the  excess  clay. 

6.  Tabulate  results  as  follows: 

Table  6. 
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These  samples  were  taken  from  a  pit  at  Chapel  Hill;  No.  10  from  a  high 
elevation  in  it.    Na  12  was  dug  from  the  floor  at  the  lowest  level  tn  the  pit. 

8TREAU    BANDS. 

When  a  stream  Is  cutting  valleys  In  an  area  like  the  Piedmont,  the  sand 
and  clay  are  washed  away  and  separated  by  the  water,  the  former  usually 
being  deposited  In  bars  along  the  lower  course  of  the  stream.  These  are 
known  as  stream  sands  and  are  frequently  used  in  road  building.  The  results 
of  several  tests  to  determine  the  percentage  of  voids  in  stream  sands  are 
given  below: 
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No.  2  Is  sand  from  Bolln's  Creek.  No.  4  1b  &  true  gravel,  being  that  wlilcb 
waa  retained  on  a  screen  havlDg  square  meehea  flve^Izteentlia  of  an  Inch  each 
var.  No.  t  Is  Morgan's  Creek  sand.  No.  10  Is  from  the  same  locality  as 
Na  9,  but  was  closely  compacted  In  the  graduate.  All  of  the  estimates  were 
made  with  moderately  dry  sand. 

pamaiPLK  and  its  appucatioh. 

"The  propor.tlon  of  sand  and  clay  In  the  best  sand-clay  road  should  be  such 
that  there  Is  Just  a  sufficient  amount  of  clay,  and  no  more,  to  fltl  the  rolds 
between  the  gralDs  of  sand  when  these  grains  are  touching  each  other.  The 
clay  Is  the  binder  that  Is  to  hold  the  grains  of  sand  fn  place,  and  there  should 
not  be  any  more  than  Is  sufficient  for  this  purpose." 

FYom  the  results  given  In  the  above  tables,  It  Is  seen  that  In  many  in- 
■tances  the  amount  of  cl^  present  In  the  natural  sand-clay  Is  too  large.  This 
lost  column  in  table  No.  1,  gives  as  a  percentage  the  number  of  loads  of 
stream  sand  to  be  mixed  on  the  road  with  100  loads  of  the  natural  sand-clay. 
In  No.  4,  of  Table  1,  for  example,  the  amount  of  stream  sand  (voids,  36  per 
cent)  necessary  for  use  with  75  ec  of  clay  Is  208.3  cc„  or  17.3  per  cent  of  1,200. 

Test  of  samples  of  the  material  taken  from  various  elevations  In  the  pit 
should  be  made  to  determine  the  exact  level  at  which  the  correct  percentages 
of  sand  and  clay  occur.  Loads  removed  from  each  level  In  the  pit  higher  than 
this,  contain  a  larger  proportion  of  clay  and  should  be  put  tosether  on  a 
separate  part  of  the  road.  The  material  from  each  level  In  the  pit  should 
be  tested  and  should  have  the  proper  amount  of  clean  sand  mixed  with  It  on 
the  road  to  use  as  a  binder  the  excess  clay  It  contains. 

A  careful  examination  of  the  washed  sand  and  pebbles  shows  that  nearly 
one-third  of  It  Is  feldspar  (orthoclase)  which  will.  In  time,  decay,  forming 
clay.  This  will  appear  as  mud  when  the  road  is  wet  and  its  occurrence 
should  be  the  signal  to  apply  additional  sand.  If  a  hard  surface  la  to  be 
maintained  on  the  road. 

The  Department  of  Geology  of  the  University  will  make  a  limited  number 
of  tests  of  sands  and  natural  sand-clays  from  various  parts  of  the  State,  If 
samples  are  sent  by  parcel  post.  They  should  be  accompanied  by  full  in- 
formation as  to  source  of  material,  Its  location  and  depth  in  the  pit,  owner- 
ship, etc. 


Natural  sand-clays  occur  in  most  parts  of  the  Piedmont  belt  in  North 
Carolina.    Careful  search  on  tbe  valley  slopes  In  uncultivated  areas  will 
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nsuallr  And  locations  where  pits  msr  be  opened.  "Qravel"  and  coarse  sand 
have  a  amaller  percentaKe  of  Tolds  than  flner  aand.  When  more  clay  Is 
present  than  necessary,  enonsh  clean  sand  should  be  added  to  use  all  of  It, 
and  a  better  grade  of  material  can  be  found  at  a  lower  level  In  tlie  pit. 

Dirt  Boads. 

By  Joseph  Htdi  Pratt. 

When  we  stop  to  consider  the  number  of  miles  of  road  In  any  county  and 
compare  this  number  with  the  small  number  representing  the  miles  of 
specially  surfaced  road,  we  can  readily  see  that  It  will  be  a  great  many 
years— perhaps,  generatloDs— before  all,  or  even  half,  the  public  roads  are 
surfaced  with  macadam  or  sand-clay.  For  this  reason  It  Is  very  Important 
that  we  should  give  very  careful  consideration  and  thought  to  the  construc- 
tion and  maintenance  of  the  dirt  road. 

When  properly  constracted,  the  dirt  road  can  be  kept  In  good  condition 
throughout  nearly  the  whole  year,  except,  perhap^  during  periods  ot  severe 
freezes  and  thaws.  At  the  present  time  we  have  very  few  earth  roads  but 
what  can  be  Improved,  and  usually  the  asestlou  of  the  Improvement  Is  not  a 
very  difflcalt  one  to  solve.     (Plate  II,  A  and  B.) 

The  old  Idea  that  anybody  can  build  a  dirt  road  Is  fast  losing  ground,  and 
our  people  are  beginning  to  realize  that  road  construction,  even  of  dirt  roads, 
requires  the  services  of  men  who  have  been  trained  in  this  line  of  worh. 
As  careful  thought  should  be  given  to  the  construction  of  dirt  roads  as  Is 
given  to  the  hard-surfaoed  roads;  and  In  those  counties  wblbh  rely  entirely 
on  the  labor  tax  lor  the  construction  of  their  pnbUc  roads  a  great  advance 
can  be  made  If  this  labor  tax  Is  utilized  under  the  supervision  ot  an  experi- 
enced road  engineer. 

The  location  of  any  public  road  Is  the  only  permanent  portion  of  the  read; 
therefore,  great  care  should  be  taken  that  when  the  road  Is  once  constructed 
there  should  be  no  question  whatever  regarding  Its  relocation.  In  locating  a 
road  It  should  be  done  so  as  to  permit  ot  an  easy  grade — none  over  4^  per 
cent — and  should  be  constructed  so  that  It  will  readily  shed  the  ralntall. 
How  often  we  see  a  road  going  up  a  hill  and  down  the  other  side,  when,  by 
building  around  the  side  of  the  hill.  It  could  have  been  kept  at  an  even  grade, 
reaching  the  Identical  point  within  the  same  distance,  or  but  little  greater. 

If,  in  grading  a  road,  we  have  any  grades  over  i%  per  cent,  it  will  be 
necessary  to  construct  across  the  surface  of  the  road  a  V-shaped  surface  ditch 
to  turn  the  water  off  the  surface  of  the  road,  for  if  this  Is  not  done  the  water 
will,  with  the  grade  over  i%  per  cent,  have  momentum  enough  to  seriously 
gully  the  surface  of  the  road.  No  matter  bow  carefully  these  V-sbaped  ditches 
across  the  surface  of  a  road  are  constructed,  they  are  very  inconyenlent  to 
travel,  are  hard  on  the  wagons,  and  should  be  avoided  wherever  possible. 
They  can  be  avoided  If  the  grade  is  kept  below  4t^  per  cent.  In  Plate  II  B  Is 
Illustrated  a  steep  grade  on  a  road  In  Davidson  County,  N.  C,  which  could 
readily  be  eliminated  by  relocation  of  the  road.  The  surface  of  the  road  Is 
uneven,  and  large  rocks  are  projecting  above  the  surface.  "Thank-you-mams" 
have  been  made  across  the  road  to  turn  the  water  oO  the  surface  of  the  road, 
which  add  a  great  deal  to  the  discomfort  of  travel  over  this  road. 

The  dirt  road  Is  more  susceptible  to  damage  by  water  than,  ot  course, 
any  ot  the  specially  surfaced  roads;  therefore  great  care  should  be  taken 


Dyli.eJci^vjOOgle 


46  PBOCEXDINOB   OF 

to  work  oat  an  «fflcioDt  B7Btem  of  drainage  for  the  road.  Water  mnst  be 
kept  awajr  trom  the  road,  and  the  rain  which  falls  on  It  muet  be  per- 
mitted to  run  oO  as  rapidly  as  possible,  and  by  a.  very  easy  grade.  It 
must  not  only  be  taken  oil  the  surface  of  the  road  as  rapidly  as  possible,  but, 
also,  out  of  the  side  ditches.  Care  should  be  taken  that  these  side  ditches  are 
not  too  steep,  and  that  every  opportunity  Is  seized  for  turning  the  water 
out  of  the  ditches  into  the  adjoining  fields. 

Many  of  our  country  roads  are  bad  because  in  their  construction  no  ar- 
rangement was  made  for  taking  care  of  the  water,  and  thus  they  are  very 
muddy  and  filled  with  ruts  and  holes.  Instead  of  the  middle  of  the  road 
being  higher  than  the  edges,  so  that  the  water  can  readily  run  oS  on  each 
Bide,  many  of  them  are  flat,  or  even  concava,  with  the  center  ol  the  road  the 
lowest  point  It  the  road  has  been  constructed  so  that  it  Is  well  crowned, 
with  the  slope  about  1  in  20  from  the  center  of  the  road  to  the  side  ditches, 
and  these  ditches  have  been  graded  so  as  to  readily  take  care  of  the  water, 
and  yet  not  steep  enough  to  cause  them  to  cut  deep  gullies  on  the  side  of 
the  road,  and  it  the  watM"  is  taken  from  these  ditches  at  every  available  point 
BO  as  to  prevent  seepage  of  water  under  the  surface  of  the  road,  there  should 
be  little  difficulty  In  keeping  the  road  in  good  condition.  Ver^  often  It  is 
necessary  to  carry  the  water  from  one  side  of  the  road  to  the  other;  and 
when  this  is  nettessary,  it  should  be  carried  under  the  surface  of  the  road  by 
means  of  either  concrete,  metal,  or  terra-cotta  culverts  or  pipe.  The  water 
should  never  be  carried  across  the  surface  of  the  road,  for  it  keepB  the  surface 
soft,  Is  apt  to  Sow  down  the  surface  of  the  road  unless  prevented  by  high 
rock,  and  Is  a  great  inconvenience  to  travel.  Plate  III,  A  and  B,  shows  a 
Burface  ditch  with  lower  side  so  high  that  It  would  be  apt  to  stall  a.  heavily 
loaded  team.  Wooden  culverts  should  be  avoided,  It  possible,  and  where 
necessary  to  use  them  they  shotild  be  made  of  good  timber  and  all  planks 
securely  nailed.  They  should  be  examined  conBtantly  so  that  they  can  be 
kept  in  good  condition.  The  surface  of  the  road  should  be  kept  as  near 
Bush  with  the  surface  of  the  culvert  as  possible. 

After  the  system  of  drainage  has  been  installed,  provision  should  be 
made  to  keep  It  np,  so  that  the  drains  and  the  culverts  will  not  become 
stopped  up. 

The  surface  of  a  dirt  road  should  be  kept  of  dirt,  and  whenever  an?  holes 
or  ruts  have  developed  in  the  road  they  should  not  be  filled  up  with  stone 
or  brush,  but  with  dirt,  and  with  dirt  as  nearly  as  possible  of  the  same 
character  as  that  composing  the  surfat^  of  the  balance  of  the  road.  If, 
on  the  other  hand,  holes  or  ruts  are  flUed  with  rock,  gravel,  or  brush,  the 
wearing  effect  will  be  uneven,  and  the  wheels  will  begin  to  scoop  and  cut  out 
holes  Just  beyond  or  on  the  opposite  side  of  the  road  trom  the  hole  filled  up. 
If  there  are  stumps  or  rocks  In  the  road,  they  should  all  be  removed,  so  that 
the  dirt  surface  can  be  smoothed  over  and  brought  to  an  even  slope  from 
the  center  to  the  ditches.  Plate  III  B  represents  a  road  that  It  Is  Impossible 
to  maintain  properly  on  account  of  the  stumps.  After  the  road  has  been 
well  constructed  and  the  right  slope  and  surface  obtained,  It  can  be  kept  In 
this  condition  very  readily  by  Judicious  application  of  the  split-log  or  King 
drag.  This  simple  road  machine,  if  used  regularly  after  a  rain  when  the 
roadbed  is  wet,  will  smooth  and  efaape  up  the  road,  so  that  as  soon  as  It  has 
dried  out  It  will  be  firm  and  hard.    The  drag  will  fill  up  the  ruts  and  boles 
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and  will  keep  tbe  dirt  road  In  flrst-claae  condition,  with  hard  flurtace,  through- 
out nearly  the  whole  year.    Plate  IV  A  and  B. 

Am  molstnre  1b  very  detrimental  to  a  dirt  road,  the  sun  should  be  permitted 
to  strike  the  aurlace  of  a  dirt  road  as  much  aa  possible;  and,  tbererore.  care 
should  be  taken  not  to  have  too  much  shade  along  a  dirt  road,  and,  where 
necessary,  the  treee  should  be  cut  away  so  that  the  whole  eurface  ol  the  road 
la  exposed  to  the  enn  for  at  leaat  sevefa]  hours  during  the  day.  Shade  Is 
good  tor  a  macadam  road,  but  tdo  much  shade  la  bad  for  a  dirt  road.  This 
does  not  mean  that  att  trees  should  be  cut  trom  alongside  ol  a  dirt  road  and 
thus  destroy,  to  a  large  extent,  the  beauty  of  a  highway,  but  it  does  mean 
that  sufficient  trees  should  be  cut  so  that  there  will  be  no  part  of  the  road 
surface  but  what  will  be  exposed  to  the  sun  for  a  part  of  the  day. 

In  repairing  a  dirt  road  the  same  thought  must  be  given  as  in  its  con- 
struction, and,  when  cleaning  out  ditches,  the  material  should  not  be  thrown 
Into  the  middle  of  the  road  or  on  any  part  of  the  surface  of  the  road,  but  It 
should  be  thrown  Into  the  adjoining  fields,  for  this  material  la  usually  com- 
posed largely  of  fine  silt  and  vegetable  material,  which  holds  molstnre  like  a 
sponge  and  becomes  very  dlfBcult  to  dry  out,  and  is  entirely  different  In 
character  and  consistency  from  the  dirt  surface  of  the  road.  How  many 
times  we  tiave  seen  the  dirt  road  repaired  by  this  material  being  thrown  up 
into  the  center  ot  Just  beyond  the  edge  of  the  ditcb,  thus  preventing  the 
surface  water  from  flowing  Into  the  ditches,  and  often  turning  it  down  the 
road! 

In  the  maintenance  of  our  dirt  roade  they  should  be  divided  into  sections, 
with  a  foreman  or  overseer  in  charge  of  each  section,  whose  duties  should 
be  to  go  over  every  mile  of  his  section  after  every  rain  and  at  least  every 
two  weeks,  and  wherever  he  finds  a  portion  of  the  road  needing  repair,  be 
should  have  It  done.  After  each  heavy  rain  he  should  run  a  road  drag  over 
the  road  in  order  to  bring  it  into  shape  and  to  ail  up  any  ruts  or  holes  that 
might  have  been  started.  We  must  bear  in  mind  that  roads  will  not  maintain 
themselves,  and  that  repairing  a  road  simply  once  a  year  will  not  keep  it  In 
good  condition. 

The  cost  of  maintenance  of  the  public  road  Is  often  increased  by  the 
farmers  using  the  road  as  a  turning  place  when  plowing,  harrowing,  or 
cultivating  their  fields.  County  and  township  road  commissioners  should 
not  permit  this,  as  the  farm  implements  carry  a  certain  amount  of  soil  into 
the  ditches  and  onto  the  road.  Plate  V  illustrates  this  use  of  the  public 
road  which  should  be  prohibited. 

/»  Repairinff  a  Dirt  Road. — Don't  fill  up  the  holes  and  ruts  In  the  dirt  road 
with  brush,  with  rocks  on  top,  and  a  little  dirt  to  cover  the  rocks;  but  fill  up 
the  hole  with  dirt  of  the  same  character  as  the  balance  of  the  road. 

Don't  throw  all  the  refuse  from  the  ditches  Into  the  middle  of  the  road, 
thus  softening  the  surface  and  destroying  the  solid,  firm  bed  that  you  have 
obtained  by  previous  work;  but  throw  this  material  out  on  the  opposite  side 
of  the  ditch. 

Don't  leave  the  center  of  the  road  the  lowest  point;  but  make  It  the  highest 
and  give  the  surface  of  the  road  a  slope  of  about  1  in  SO  to  the  side  ditch. 

Don't  carry  the  water  across  the  surface  of  the  road  from  one  side  to  the 
other;  but  carry  it  by  means  of  culverts  underneath  the  road. 

Don't  have  grades  on  your  road  over  4^  per  cent;  for  if  you  do  it  will  be 
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neceeeary  to  balld  y'«hai>ed  surface  dltcb.es  or  "Thank-yon-tnanu"  across 
the  road. 

Don't,  In  working  out  the  labor  tax  on  the  roads,  try  to  make  a  holldajr  of 
It;  but  give  an  honest  day's  work  on  the  road.  Let  ufl  eliminate  what  la 
often  seen  In  those  sections  where  the  roads  are  maintained  by  the  labor  tax 
— ten  or  twelve  men  and  an  overseer,  a  little  gray  mule,  a  small  plow,  six 
dogs,  three  or  four  giuna,  and  a  few  tools  which  often  are  not  considered 
worth  using  at  home.  This  road  force  is  not  only  hard  on  the  rabbits,  but 
also  hard  on  the  roads. 

Don't  reject  the  spUt-Iog  drag  because  It  Is  a  cheap  road  machine,  but  use 
It  constantly,  for  It  is  the  most  etDclent  road  machine  that  we  can  use  In 
maintaining  the  dirt  road. 

Draliwge  of  Bonds. 

BT  T.  F.  HlCKEBBOIT. 

Drainage  le  a  very  Important  matter  to  be  considered  In  connection  witb 
the  location,  construction,  and  maintenance  of  roads,  since  no  road,  whether 
earth  or  stone,  can  long  remain  good  without  It.  Drainage  alone  will  often 
ciiange  a  bad  earth  road  to  a  good  one,  while  the  best  stone  road  may  be 
destroyed  by  the  absence  ot  proper  drainage.  Water  is  the  natural  enemy  of 
roads,  espectally  earth  roads,  for,  mixed  with  dirt.  It  makes  mud.  Also, 
it  the  water  Is  allowed  to  flow  down  the  middle  of  the  road.  It  will  waah 
away  the  earth  and  leave  gullies.  No  road,  however  well  made  otherwise, 
can  endure  ft  water  collects  or  remaine  on  It  or  even  near  It.  Prompt  and 
thorough  drainage  Is  a  vital  easential  In  all  road  construction,  and  particu- 
larly BO  for  earth  roads. 

A  perfectly  drained  road  will  have  three  systems  ot  drainage,  each  of 
which  should  receive  due  consideration.  This  is  true  whether  the  trackway 
1b  to  be  macadam,  brick,  concrete,  gravel,  sand-clay,  or  earth,  and  It  Is  em- 
phatically true  ot  earth.  These  three  systems  are  underdrafnage,  aide 
ditches,  and  surface  drainage. 

The  object  of  artificial  underdralnage  Is  to  remove  the  water  from  the 
soli  directly  underneath  the  road  surface  In  places  where  there  Is  no  natural 
underdralnage,  because  an  undrained  soil  Is  a  poor  foundation,  while  a  dry 
aubsoll  can  support  almost  any  load. 

A  good  method  ot  securing  underdralnage  le  to  lay  a  line  of  terra  cotta  tile 
three  or  four  feet  deep  on  one  or  both  sides  ot  the  roadway.  The  tile  should 
be  at  least  four  or  five  inches  In  diameter,  and  laid  on  a  uniform  grade.  The 
tile  drain  satiBfactorliy  when  the  fall  Is  only  one  Inch  per  100  feet. 

In  special  cases  across  ewampy  country,  a  corduroy  or  mattress  foundation, 
covered  with  a  deep  fill  ot  gravel  or  large  stone  lias  given  Eatlstactlon. 

aiDX  DnCKBfi. 

The  side  ditches  are  to  receive  the  water  from  the  surface  of  the  traveled 
way,  and  intercept  water  that  might  otherwise  flow  from  the  side  bills 
upon  the  road.  The  ditches  should  be  on  a  uniform  grade,  In  order  to  admit 
of  the  water  flowing  readily  into  culverts  or  entirely  away  from  the  road. 
Ordinarily  they  need  not  be  deep;  but  should  have  a  broad  flaring  side 
toward  the  traveled  way,  to  prevent  accident  If  a  vehicle  should  be  crowded 
to  the  extreme  side  of  the  roadway.  The  outside  bank  should  be  flat  enough 
to  prevent  caving. 
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When  the  grade  on  earth  roads  le  over  4^  per  cent,  the  Bfde  ditches  are 
apt  to  wash  deeper  and  wider  so  that  the  width  of  road  is  seriously  decreased, 
lo  extreme  cases,  the  bottom  oF  the  ditch  should  be  paved  with  stone.  Oa 
side  hill  or  mountain  roada,  catch-water  ditches  should  be  cut  on  the  moun- 
tain side  alMve  the  road,  to  cut  off  and  convey  the  drainage  of  the  ground 
almve  to  the  neighboring  ravines. 

Instead  of  a  system  of  underdrainage  for  a  road  over  Sat  awampy  country, 
the  practice  in  some  sections  Is  to  raise  the  subsoil  above  the  water  levei  by 
making  a  flit  with  deep  ditches  on  each  aide. 

eUBFACE  DBAINAOE. 

The  surface  drainage  Is  provided  for  by  crowning  the  surface  and  keeping 
it  smooth.  The  slope  from  the  center  to  the  sides  should  not  be  so  flat  that 
water  cannot  easily  reach  the  side  ditches,  or  so  steep  that  vehicles  turn  out 
In  passing  each  other  with  dlfllculty  and  also  the  side  slopes  will  be  washed 
into  small  gullies.  The  slope  from  the  center  to  the  side  should  vary,  tor 
earth  roads,  from  one-half  Inch  to  the  foot  to  one  Inch  to  the  foot.  If  the 
surface  Is  w^ll  cared  for,  one-half  Inch  to  the  foot  is  advisable.  As  a  general 
rule,  the  harder  the  aurface,  the  less  crown  is  required. 

The  crown  should  be  greater  on  steep  grades  than  on  the  more  level  por- 
tions, to  prevent  water  running  down  the  length  of  the  road.  Also,  there 
Ib  more  reason  for  a  greater  crown  for  a  road  on  a  level  than  on  a  slight 
grade. 

Drainage  should  often  be  the  determining  factor  In  the  location  of  roads. 
Thus,  other  things  being  equal,  a  ridge  route  la  far  more  desirable  than  a 
valley  routa  Also  a  road  located  on  gravelly  sell  may  be  expected  to  remain 
dryer  than  one  located  on  retentive  aoll. 

The  type  of  construction  ol  a  road  surface  is  often  made  much  more 
expensive  in  places  where  drainage  is  apt  to  be  bad.  Thus,  a  telford  pave- 
ment of  large  stone  carefully  placed  must  sometimes  be  bultt  Instead  of  the 
ordinary  macadam. 

It  will  not  be  inappropriate  here  to  say  that  the  advantage  of  proper 
drainage  led  to  the  discovery  by  John  London  Macadam  of  the  macadam 
road  to  take  the  place  of  the  ex^ienBive  type  of  construction  used  by  the 
Romans.  Macadam's  Idea  was  that  a  well  drained  foundation  and  a  rigid 
and  waterproof  covering  will  withstand  any  load,  and  that  Idea  has  not 
changed  up  to  the  present  day. 

If  it  were  not  tor  the  destructive  effects  of  wat^,  the  maintenance  of 
roads  would  be  an  easy  proposition. 

CoDBt;  Hlghwa;  BrMfes. 

By  J.  N.  AUBLEB,  HlOHWAT  EnOIMXB  OF  Winstor-Sai-em. 

Except  in  a  few  localities,  the  popular  interest  in  "good  roads,"  which  is 
BO  widespread  at  the  present  time,  did  not  exist,  even  aB  far  back  as  fifteen 
years  ago.  At  this  time,  however,  there  are  but  few  counties  In  the  State 
which  are  so  bold  as  to  put  themselves  on  record  as  not  favoring  good  roads, 
or  as  being  indilterent  to  the  benefits  to  be  derived  from  them. 

Roads  are  now  being  built  which  can  take  care  of  the  heaviest  modem 
tralDc,  such  as  motor  cars,  motor  trucks,  steam  and  gas  tractors,  and  other 
heavy  machinery. 
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Hav«  the  hlghwar  bridges  of  tbe  countr7  kept  pace  with  the  movement 
tor  good  roads?  Tbe  fact  that  tfaer  have  not  Is  notorious,  and  man?  of  the 
best  highways  today  are  crippled  In  their  ueefutnesB  by  tbe  tact  that  there 
has  been  little  or  no  appreciation  among  county  offlclals  that  the  bridges 
should  he  adequate  to  cany  the  heaviest  traffic  which  will  go  over  the  roada. 

Since  the  old  adage  that  the  etrength  of  a  chain  Is  no  greater  than  that  ot 
Its  wcakeat  link,  applies  preeminently  to  this  Question,  a  little  reflection  will 
show  bow  utterly  Illogical  It  is  to  spend  many  thousands  of  dollars  in  bond 
Issues  for  modern  roads,  while  even  a  single  bridge,  let  alone  tbe  great 
majority,  are  Insufficient  In  capacity  to  carry  .modern  traffic  with  proper 

At  tbe  present  time  tbe  most  common  type  of  road  roller,  with  Ita  coal, 
water,  driver,  etc.,  will  weigh  some  21,000  to  22,000  pounds.  Heavy  steam 
and  gas  tractors  will  weigh  fully  as  much,  not  counting  the  weight  of  a 
train  of  wagons  which  Is  often  attached  to  them.  These  weights  are.  also 
approximated  by  present  day  motor  trucks,  and  the  weights  and  loadlnga 
ol  this  style  ot  vehicle  are  Increasing.  While  the  30,000  pound  road  roller  la 
no  longer  in  common  use  for  highway  work.  In  view  of  what  has  been  said,  It 
does  not  seem  wise  to  design  bridges  for  a  concentrated  load  leas  than  that 
which  this  machine  would  give,  not  only  for  Important  highways,  but  also 
for  highways  of  secondary  Importance.  Over  and  above  this,  an  allowance 
of  25  per  cent  of  the  live  load,  tor  vibration  and  Impact,  should  always  be 
made.    The  tendency  Is  undoubtedly  toward  heavter  loadings  in  the  future. 

The  tact  that  bridges  have  been  and  continue  to  be  built  In  violation  of 
the  demands  of  existing,  as  well  as  future  conditions  of  traffic.  Is  partly  the 
fault  of  the  counties  tbemselvea,  and  partly  of  the  bridge  companies. 

With  tbe  counties,  money  has  been  all  too  scarce,  and  Interest  in,  and 
appreciation  of  the  bridge  question  almost  entirely  lacking,  up  to  the 
present  time. 

Now  the  more  progressive  counties  are  beginning  to  realize  that  the  old 
aystem  of  letting  bridge  contracts  is  illogical  and  unbitslnees-llke,  and  that 
good  results  are  not  likely  to  be  obtained  under  It. 

Under  the  old  system,  the  only  question  which  bad  any  bearing  whatever  on 
the  case  was  "what  la  the  cheapest  bridge  which  can  be  built  from  the  near 
bank  to  tbe  far  bank  of  tbe  stream." 

Loadings  were  not  considered,  proper  unit  stresses  were  unheard  of,  proper 
foundations  were  disregarded,  adequate  width  was  ot  no  consequence  and 
good  looks  was  a  matter  of  amusement,  while  the  floor  system  and  details 
were  not  worth  thinking  about  In  other  words,  nothing  whatever  wa» 
Involved  In  the  entire  question  but  cheapness, 

Ort«n  tbe  price  was  fixed  In  advance  by  tbe  commissioners  themselves,  and 
bridge  companies  were  told  that  In  no  case  would  the  county  pay  more  than 
$2,000  for  tbe  bridge.  Possibly  an  adequate  bridge  would  have  cost  $3,000 
or  more.  Now  tbe  bridge  companies  are  met  with  a  choice  between  building 
the  bridge  so  cheap  that  they  may  still  make  a  profit,  or  else  avoiding  all 
such  cases,  and,  as  a  result,  going  out  of  business. 

Ot  course  the  flrst  alternative  is  the  natural  one  to  be  chosen,  and  then 
the  question  of  skinning  steel,  skinning  masonry,  and  skinning  the  capacity 
ot  the  bridge  is  In  order. 

Now,  there  are  certain  limits  below  which  reputable  bridge  companies  wilt 
not  skin  either  steel  or  masonry,  while  Irresponsible  companies  do  not  seem 
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to  recognize  any  such  limit.  The  writer  once  beard  the  represeutfttlve  of  a 
company,  known  for  Its  cheap  work,  boast  that  his  company  could  put  up 
a  bridge  as  cheap  as  any  set  of  county  commissioners  could  desire. 

In  support  of  this  claim,  be  exhibited  a  large  batch  of  htue  prints,  which 
required  only  a  casual  examination  to  see  that  his  boast  was  thoroughly 
substantiated. 

In  such  bridge  letUngs  as  have  been  described,  the  county  commlBsloners 
were  admired  by  their  constttuents  as  astute  business  men,  who  could 
out-trade  the  bridge  man.  Imagine  a  county  commissioner,  who  knows 
nothing  whatever  of  the  tricky  business  of  building  bridges,  getting  the  best 
of  a  bargain  with  an  unscrupulous  bridge  company;  particularly  when  the 
bridge  company  hoa  both  the  designing  and  constructing  the  bridge  in  his 
own  iiands,  not  subject  to  any  check  on  either,  unless  possibly  that  of  the 
county  sorreyor,  who,  by  virtue  of  his  office  as  the  only  technical  man  In 
the  county,  Is,  therefore,  supposed  to  know  all  about  bridges. 

In  other  cases,  where  the  bridge  was  a  large  and  Important  structure, 
enough  bridge  men  would  be  present  at  the  letting  to  give  the  air  of  flerce 
competition. 

These  gentlemen  would  have  to  be  introduced  to  each  other,  and  then  each 
would  proceed  to  bid  on  his  own  plans,  and  also  on  those  of  his  competitors, 
until  the  writer  has  seen  a  contusion  result,  from  which  It  would  have  been 
liard  to  extricate  the  interests  of  the  county.  Little  did  these  commissioners 
suspect  that  under  all  the  arguments  and  personal  clashes  between  the  bridge 
men,  an  understanding  had  been  reached  the  night  before  in  a  nearby  city, 
under  whlcb  it  was  decided  which  company  would  get  the  contract,  and  that 
at  a  price  sufficiently  higher  than  a  proper  cost  of  the  bridge,  to  allow  of  a 
snug  sum  to  be  divided  up  between  all  the  "boys  present." 

In  other  words,  a  first-ctass  "pool"  has  been  pulled  oft  over  the  good  and 
unsuspecting  commissioners. 

At  the  present  time  there  is  undoubtedly  competition  of  every  character, 
proper  and  improper.  In  the  case  of  small  bridges,  which,  when  unchecked, 
results  in  the  skinning  already  explained.  How  far  real  competition  may  be 
had  in  the  case  of  a  large  and  Important  bridge  la  doubtful.  It  doubtless 
depends  upon  bow  the  various  companies  are  circumstanced  at  the  time 
of  bidding. 

Who  is  to  blame  for  this  deplorable  state  of  things?  Bridge  companies  are 
certainly  to  blame  for  a  pool,  or  any  other  deception,  and  for  much  of  the 
faulty  designing  and  construction.  There  are  extenuating  circumstances, 
however.  They  say  that  as  long  as  county  commissioners  want  only  cheap 
bridges,  they  have  to  build  them,  or  else  go  out  of  business,  and  that  other 
practices  have  been  forced  on  them  by  the  counties.  The  writer  has  known 
of  several  instances  where  they  have  been  treated  with  shameful  injustice. 
In  the  writer's  opinion  the  blame  rests  very  largely  on  the  county  commis- 
sioners; also  with  exteauating  circumstances.  Commissioners  should  be 
men  of  snfflcleut  intelligence  to  realize  that  bridge  design  and  construction 
Is  a  very  highly  technical  matter;  so  technical  as  to  be  entirely  beyond  their 
comprehension,  and  should  be  of  sufficient  business  experience  to  know  that 
they  cannot  beat  bridge  men  at  their  own  game,  a  game  entirely  In  the 
bridge  men's  hands. 

Some  counties  have  men  of  the  intelligence  and  ability  to  appreciate  these 
Issues  and  who  are  willing  to  serve  as  county  commissioners,  and  to  them 
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we  Bbould  look  tor  a  gradual  emancipation  from  the  present  practices  In 
bridge  building. 

The  day  for  "good  bridges"  as  an  Important  factor  In  the  moTement  for 
"good  roadB,"  Is  beginning  to  dawn. 

Bridge  companies  act  as  engineers  in  designing  the  plans  which  they  offer, 
and  as  contractors  in  building  them.  This  places  the  entire  matter  In  the 
hands  of  the  company,  and  ordinarily  the  counties'  interests  are  not  repre- 
sented at  all,  certainly  by  any  one  who  knows  anything  whatever  of  bridge 
design  and  construction.  Every  one  should  know  that  no  amount  of  business 
ability  In  the  commiBsloners  will  take  the  place  of  technical  training  and 
experience. 

In  the  early  days  of  bridge  building  there  was  some  excuse  for  the  com- 
panies acting  as  engineers  and  contractors,  on  the  same  Job.  Bridge  engi- 
neering was  in  Its  Infancy;  there  were  no  adequate  bridge  courses  at  engi- 
neering colleges,  and  no  laboratories  or  testing  equipment  for  experimental 

The  bridge  companies  developed  these  subjects,  and  are  primarily  respon- 
sible for   the  present  state   of  knowledge   of  designing   and   constructing 


At  present,  however,  a  number  of  institutions  offer  highly  practical  courses 
in  bridge  engineering,  and  while,  because  of  lack  of  demand,  there  are  not 
enough  engineers  In  the  country  at  this  time  who  are  sufficiently  experienced 
In  bridge  design  to  handle  the  bridge  work  everywhere,  their  number  Is 
Increasing,  and  this  Is  a  great  step  in  the  right  direction. 

Where  such  engineers  can  be  had,  there  is  certainly  no  more  reason  why 
bridge  companies  should  do  both  engineering  and  constructing,  than  that 
water  works,  sewer  or  railroad  contractors  should  do  it. 

The  disadvantages  of  the  present  system  will  never  be  removed  until 
counties  employ  competent  and  experienced  bridge  engineers,  independent 
of  affiliation  with  all  bridge  companies,  to  design  their  bridges  and  supervise 
their  construction. 

All  cities,  who  know  anything  of  public  works,  as  well  as  railroad 
companies  and  other  corporations,  feel  and  know  the  importance  of  having 
the  services  of  a  competent,  disinterested  engineer,  acting  in  their  service, 
and  to  their  interests,  and  will  not  do  work  on  any  other  basis. 

To  allow  one  and  the  same  person  to  be  both  engineer  and  contractor,  Is 
Illogical,  unbusinesslike  and  not  necessary.  No  certain  or  economical  results 
In  the  interests  of  the  counties  are  likely  to  be  obtained  In  departing  from  the 
experience  of  cities,  railroads  and  the  larger  corporations  in  this  respect. 

They  have  found  that  the  small  cost  of  engineering  service  is  abundantly 
Justified,  and  all  are  large  employers  of  engineers. 

How  unlikely  Is  it  therefore,  that  counties,  with  less  knowledge  and  ex- 
perience will  be  able  to  Improve  on  their  methods,  and  still  persist,  from  force 
of  habit;  In  pursuing  a  course  contrary  to  all  business  experience  and  the 
dictates  of  ordinary  common  sense. 

The  question  may  now  be  ashed.  In  what  respect  will  an  engineer  be  able  to 
help  a  county  with  a  proposed  bridge?  Iwill  answer  categorically  that  if  he  is 
competent  by  training  and  experience,  he  can  help  in  the  following  deDnlte 
ways: 

(1)  In  assisting  them  to  select  the  site  of  the  bridge,  The  importance  of 
the  traffic  will  determine  the  general  situation  of  the  bridge,  but  the  actual 
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spot  Is  best  determiaed  by  tbe  engineer,  in  view  of  lengtb,  foundations,  and 
proper  approaches  at  the  ends,  from  tbe  highways  on  either  aide. 

(2)  Having  agreed  upon  tbe  exact  location,  the  engineer  should  then  be 
instructed  to  make  a  preclBe  survey.  This  wll!  show  the  position  ol  rock 
abutments,  if  any,  tbe  banks,  rock  ledges  for  piers,  etc. 

Accurate  levels  should  be  run  over  tbe  center  line  of  the  bridge,  as  already 
staked  out. 

These  should  show  the  eleratious  ot  the  surface  of  water,  bottom  of  river 
entirely  across,  top  of  banks,  and  the  slopes  of  tbe  bills  tor  some  distance 
beyond  the  ends.  Soundings  should  show  the  position  of  rock,  and  the 
highest  known  flood  level  should  be  ascertained  and  shown. 

(3)  With  the  map  and  proflle  prepared  from  this  surrey,  the  engineer 
is  enabled  to  determine  tbe  best  and  most  economical  arrangenient  ot  spans. 
tbe  type  of  spans  best  suited  to  the  conditions,  as  well  as  the  proper  eleva- 
tion of  the  bridge  to  escape  floods. 

He  can  also  determine  the  proper  width  and  height  of  the  bridge,  and 
tbe  loadings  for  which  It  should  be  designed,  as  well  as  the  safe  allowance 
for  wind  and  flood  current.  He  then  proceeds  to  work  out  what  the  stress 
in  every  separate  member  ot  the  bridge  is,  not  only  for  tbe  dead  load  and 
wind  load,  but  for  the  most  unfavorable  positions  of  tbe  live  load.  He  then 
works  out  the  sizes  and  cross  sections  of  the  steel  work  to  meet  these  stresses 
with  safety. 

Plans  for  the  piers  and  abutments  are  worked  out,  and  complete  speclflca- 
tlons  for  foundations  and  superstructure  are  made. 

In  the  case  of  concrete  arch  bridges,  the  procedure  Is  similar  as  to  its 
object  and  result. 

(1)  The  engineer  can  be  of.great  assistance  in  letting  the  contract. 

Having  flgured  up  the  amount  of  material  in  the  bridge,  and  applying 
current  prices,  he  knows  what  the  bridge  ought  to  cost.  The  county  com- 
missioners have  no  means  of  knowing  what  tbe  bridge  ought  to  cost,  while 
the  bridge  salesmen  do  know.  When  the  county  is  represented  by  a  con- 
sulting engineer,  who  also  knows  about  what  the  bridge  should  cost.  It  Is 
likely  that  a  great  saving  will  be  accomplished. 

If  the  bids  on,  say  a  steel  bridge,  are  all  unreasonably  high,  the  engineer 
suspects  a  "pool."  and  Is  in  a  position  to  advise  the  county  as  to  the  practica- 
bility of  building  a  concrete  bridge,  a  bridge  composed  of  short  one-beam 
spans,  or  even  a  wooden  bridge  of  approved  type.  Since  concrete  bridges 
are  built  by  an  entirely  different  class  of  contractors,  and  one-beam  bridges 
can  be  made  In  any  machine  shop,  and  a  wooden  bridge  can  be  built  by 
any  building  contractor  of  eiperlence,  the  county  does  not  have  to  fall  victim 
to  a  pool  of  bids. 

The  writer  knows  no  other  way  of  handling  a  pool  as  effective  as  to  be 
independent  of  those  making  It. 

Now,  the  other  extreme  of  cut-throat  competition  on  small  bridges,  resulting 
in  giving  the  contract  to  the  most  unscrupulous  skinner  ot  steel.  Is  also 
avoided,  because  the  companies  are  all  bidding  on  Axed  plans  and  specifica- 
tions prepared  by  the  engineer  representing  the  county.  His  design  Is 
Intended  to  be  the  most  economical  that  should  be  built,  not  the  cheapest  that 
can  be  built.  The  assistance  of  the  engineer  wilt  also  save  much  confusion 
to  the  counties  in  his  telling  them  what  bids  are  Irregular  and  improper. 
This  is  also  a  protection  to  the  reputable  bridge  companies,  as  It  insures 
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them  a  square  deal,  removing  the  Improper  advantage  that  the  shyster  would 
have  over  them  under  the  old  syatm.  If  the  practice  recommended  were 
pursued  generally.  It  would  do  much  to  remove  the  low  trickery  and  rascality 
which  has  often  characterized  bridge  lettlnge. 

Bridge  building  would  be  on  a  businesslike  basis,  and  the  confidence  of 
the  bidders  that  they  would  all  be  treated  exactly  alike,  without  fear  or 
favor,  and  would  get  a  square  deal,  would  tend  to  lower  the  cost  of  bridges 
everywhere. 

(6)  After  the  contract  has  been  let  and  signed,  the  engineer  should  be 
employed  to  give  necessary  supervision  to  construction.  Since  the  founda- 
tion work  Is  of  the  utmost  Importance,  and  lends  Itself  so  easily  to  deception, 
by  Insufficient  care  In  preparing  the  subtoundatlon,  leaving  out  cement,  and 
putting  In  bad  sand,  and  In  many  other  ways,  an  Inspector,  working  under 
the  direction  of  the  engineer,  should  be  on  the  work  at  all  times  while  the 
masonry  is  being  put  In;  while  the  engineer  should  visit  the  work  at  Intervals. 

In  the  case  of  a  concrete  arch  bridge,  the  most  careful  and  persistent  In- 
spection and  supervision  are  necessary.  The  fact  that  this  supervision  has 
usually  been  lacking,  accounts.  In  the  writer's  opinion,  for  nearly  all  the 
cracking  up  and  more  or  less  partial  failure  of  so  many  concrete  bridges. 
Since  It  is  Impossible  to  tell  much  about  concrete  after  It  is  finished,  the 
only  buslnesellke  thing  to  do  Is  to  see  that  It  is  put  in  properly  at  first.  In 
no  other  way  can  the  advantages  of  this  material  be  realized. 

The  steel  work  does  not  require  .constant  Bnperrislon,  but  should  be  vletted 
by.  the  engineer  at  lutervals,  before  painting.  Since  we  assume  that  the 
bridge  company's  shop  drawings  have  been  approved  by  the  engineer,  and 
certainly  in  the  case  of  an  Important  bridge,  an  Inspection  covering  the 
chemical  and  physical  character  of  the  steel  has  been  made  at  the  mills 
and  shops,  by  one  of  the  independent  Inspection  bureaus,  It  only  remains  to 
be  seen  If  the  various  members  are  of  proper  strength;  that  is,  that  they 
have  the  sizes  and  weights  shown  on  the  plans,  and  that  the  work  Is  property 
erected.  The  weights  of  steel  can  be  determined  by  the  engineer  by  means 
of  a  pair  of  calipers,  and  comparison  with  the  detail  thickness  and  other 
dimensions  given  In  the  mill  catalogue. 

The  painting  should  be  carefully  specified  In  the  plans,  and  Inspected  la 
the  field.  Railroad  companies  generally  buy  paints  subject  to  the  speciflca- 
tlons  and  tests  of  their  chemist. 

An  entire  paper  could  easily  be  given  to  this  subject.  It  practicable  to 
apply  the  test,  the  bridge  should  be  actually  tested  with  the  heaviest  load 
tor  which  It  Is  designed. 

The  engineer,  when  satisfied  that  the  bridge  Is  properly  built,  and  that 
the  contract  has  been  compiled  with,  In  every  respect,  should  so  certify  to 
the  county  commissioners,  and  thereupon  they  should  pay  for  the  bridge 
promptly.  The  delays  and  difficulties  In  getting  their  money  are  serious 
grievances  of  which  bridge  companies  complain.  If,  generally,  they  are 
treated  la  a  fair  and  businesslike  way  in  this  respect,  they  could  hid  closer, 
and  much  money  would  be  saved  throughout  the  entire  country. 

Summing  up  the  entire  matter.  It  should  be  stated  that  building  bridges  Is 
a  business — a  highly  technical  business,  and  to  get  businesslike  results,  an 
engineer,  who  Is  simply  a  technical  business  man,  should  be  employed  to 
assist  the  county  com  ml  salon  era,  exactly  as  they  employ  a  lawyer  to  assist 
them  in  their  legal  business. 
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It  Is  foolish  to  bnlld  bridges  out  of  keeping  with  the  roads  on  which  th^ 
are  situated,  and  which  will  not  handle  present  and  future  trafllc  demands. 

Since  countr  commissioners  cannot  be  expected  to  know  how  to  design  or 
construct  bridges,  any  more  than  they  can  be  expected  to  know  how  to  handle 
a  legal  battle.  It  Is  logical  to  employ  some  one  whose  training  and  experience 
enables  bim  to  assist  them  to  get  sate,  sure  and  economical  results  with 
the  bridges  of  the  county.  It  Is  reasonably  sure  that  no  such  results  can  be 
depended  on  under  the  present  system  of  seeing  who  can  prepare  the  cheapest, 
and,  therefore,  weakest  design. 

The  writer  wlsbes  to  see  a  realisation  by  all  counties  of  the  fact  that  past 
conditions  should  be,  and  can  be  remedied,  that  all  bridges  should  be  de- 
signed by  competent  engineers  who  represent  the  counties,  that  all  bridge 
companies  should  bid  on  the  same  basis,  and  no  sneak  bids  be  received, 
or  other  features  allowed  which  would  tend  to  destroy  the  confidence  of  the 
bidders  that  they  are  being  treated  with  perfect  talmeas,  and  that  the 
construction  work  be  supervised  and  accepted  by  an  engineer,  and  the 
bridge  companies  be  paid  promptly,  and  in  full. 

The  officials  ot  sereral  of  the  most  reputable  bridge  companies,  with  whom 
the  writer  has  discussed  the  situation,  have  expressed  their  belief  that  It  was 
not  only  best  for  the  counties  to  have  their  plans  prepared  by  an  engineer, 
provided  he  was  competent  to  design  bridges,  but  also  for  their  companies, 
aa  a  reputable  company  Is  usuaHy  well  equipped  with  machinery  and  ai>- 
pliances  and  with  their  organization  can  put  In  a  lower  bid  on  a  fixed  set 
of  plaoB,  than  the  shyster  can. 

In  other  words,  this  plan.  If  carried  out,  would  put  a  premium  on  the 
company  best  equipped  to  do  the  work,  rather  than  on  the  shyster  who  Is 
poorly  equipped. 

It  goes  without  saying,  however,  that  the  plan,  as  outlined,  will  be  fought 
bitterly  by  the  shyster,  because  it  is  an  Invasion  of  bis  field  of  activities, 
and  tends  to  creating  conditions  which  will  take  the  premium  oft  of  his 
methods.  When  he  is  confronted  with  a  set  of  plans  and  te  told  that  his 
bid  must  be  on  them,  or  on  none,  he  ie  deprived  of  the  advantage  previously 
enjoyed  of  preparing  a  plan  ot  his  own  go  cheap  and  weak  that  his  reputable 
competitors  (who  have  sufficient  tangible  property  to  be  liable)  cannot 
follow  him. 

He  Is  also  deprived  of  designing  the  bridge  to  use  such  old  remnants  of 
steel  shapes  of  various  sizes  and  character  as  he  may  have  left  on  hie  yards. 

There  Is  nothing  for  him  to  do  but  to  attack  the  ability  ot  the  engineer, 
and  see  if  he  can't  get  In  such  close  personal  touch  with  some  of  the  com- 
missioners, who  think  that  engineering  Is  nothing  but  nonsenee,  anyway, 
as  to  create  a  doubt  In  their  minds  as  to  the  plans. 

Sometimes  the  opposite  course  Is  pursued,  the  engineer  la  highly  praised, 
and  the  design  le  pronounced  a  moat  superior  one  Indeed.  However,  it  Is 
pointed  out,  "You  commlsalonerB  can't  afford  to  build  a  bridge  like  that. 
Why  we  can  put  up  one  for  not  much  over  half  of  what  that  one  costs."  They 
speak  truth,  tor  they  not  only  can,  but  will  do  this  very  thing  if  allowed 
to  do  so. 

A  good  answer  for  the  commissioners  to  give  is  that  our  engineer  states 
that  he  also  can  design  one  to  cost  half  as  much  as  this,  and  if  necessary, 
could  design  one  even  lighter  still,  so  light,  in  tact,  that  he  would  not  dare 
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drive  over  It  hlmseir,  when  completed;  but  he  Bt&tea  that  the  bridge,  as  de- 
signed, is  ae  tieht  a  one  as  we  should  build,  In  the  Interest  of  the  people. 

While  the  course  outlined  In  this  paper  Is  aimed  primarily  at  beneflttlnE 
the  countiee,  It  cannot  fail  to  be  ol  benefit  to  all  bridge  companies  who  take 
pride  in  their  work  and  are  willing  to  give  a  square  deal  themselves. 

For  one  to  oppose  a  movement  Intended  to  put  bridge  building  on  a  more 
honorable  and  businesslike  basis,  with  fairer  and  more  certain  results,  for 
the  company  and  county  alike,  would  seem  to  the  writer  to  be  an  admission 
by  the  company,  that  they  were  not  In  that  class  to  which  such  an  appeal 
could  be  made. 

The  writer  will  never  cease  to  bring  the  Importance  of  "Good  Bridges"  to 
the  attention  of  county  officlalH,  as  far  as  his  limited  ability  with  word  and 
pen  allows,  and  If  this  paper  has  in  any  way  awakened  interest  in  this  long 
neglected  subject,  be  will  be  satisfied. 

CnlTCrts. 

Bt  R.  T.  Brown,  Hiohwat  and  Road  SuPEBt.vTBNDE.fT,  Obanoe  County. 

There  has  been  such  excellent  material  on  the  subject  of  culverts,  published 
by  the  U.  S.  Office  of  Public  Roads,  by  many  of  the  State  Highway  Depart- 
ments, by  the  manufacturers  of  tbe  various  kinds  of  culverts,  and  In  the  road 
magaKlnes  that  it  seems  rather  useless  to  attempt  to  bring  out  anything  new 
or  of  especial  Interest  on  the  subject. 

For  convenience,  culverts  are  classed  under  the  following  heads: 

1.  Wood  Culverts. 

2.  Stone  Culverts. 

3.  Brick  Culverts. 

4.  Vitrified  Pipe  Culverts. 
6.  Concrete  Culverts. 

6.  Metal  Culverts. 

This  classiflcation  Is  probably  not  arranged  In  point  of  relative  merit,  but 
rather  In  the  order  of  development,  which  Is  also  in  a  general  way  the  order 
of  merit. 

By  some  builders  of  culverts  the  wood  culvert  is  disregarded  as  a  thing  of 
the  past  and  not  of  sufficient  worth  to  be  used  In  this  day  of  more  enduring 
forms  of  construction.  By  others  It  Is  used  as  the  chief  means  of  drainage. 
I  take  It  that  neither  extreme  Is  practicable  In  all  cases.  ■  But  I  do  think 
that  wood  culverts  In  any  road  that  presumes  to  be  a  permanent  way  of 
travel  tor  the  public  should  be  discarded  as  rapidly  as  they  may  be  ecouomi- 
catly  replaced  by  something  more  lasting.  For  temporary  purposes  In  light 
construction  and  for  repairs  of  accidents  to  culverts  on  roads  that  must  be 
kept  open  continuously  wood  culverts  may  often  be  used  to  advantage  until 
material  can  be  obtained  for  a  more  enduring  type.  However,  the  temptation 
is  to  leave  the  wood  culvert  In  just  as  loag  as  it  will  hold  together.  This  is 
especially  true  of  those  In  roads  kept  up  by  tbe  spasmodic  kind  of  overseer 
we  have  in  this  part  of  the  country.  He  lets  all  the  culverts  get  In  just  as 
bad  condition  as  tbe  public  niU  endure,  and  then  takes  a  spell  at  repairing 
them.     He  has  not  previously  provided  any  material  for  the  needed  repairs 
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and  coDsequeutljr  be  must  go  to  tbe  nearest  saw  mtll  and  scrape  up  enough 
stuEF  to  make  bts  repairs  and  let  the  sawyer  make  out  a  bill  tor  whatever  he 
thinks  he  ought  to  have  [or  It. 

STONE  CULVEBTS. 

Under  the  heading,  stone  culverts,  I  would  Include  those  of  dressed  or  faced 
stone  and  those  of  rubble  masonry  laid  In  mortar.  (And  I  would  not  recom- 
mend using  stone  In  any  form  In  a  culvert  without  its  being  held  in  place 
by  means  of  reasonably  good  cement  mortar.)  An  exception  might  be  made 
In  the  case  of  a  drain  of  large  and  small  stones  sometimes  used  to  carry 
tbe  stream  from  a  very  small  spring,  If  this  may  be  classed  as  a  culvert. 

In  ordinary  highway  construction,  where  the  work  Is  often  done  without 
tbe  constant  supervision  of  an  inspector,  and  usually  by  contractors  whose 
chief  desire  seems  to  be  to  use  as  little  cement  as  possible,  it  Is  not  advisable 
to  build  stone  culverts  of  greater  than  four  or  Ave  feet  spans.  On  scenic 
highways  and  those  on  which  It  Is  desired  to  keep  the  artistic  features  promi- 
nent, stone  may  be  used  with  good  results  If  it  can  be  obtained  In  proper 
shapes  and  if  the  necessary  care  Is  used  in  the  construction. 

In  all  cases  where  there  Is  much  fall  In  the  stream  bed  and  the  foundation 
Is  of  such  a  nature  as  to  erode  to  any  conalderable  ezteat,  the  waterway  of 
stone  culverts  should  be  either  paved  with  broad,  heavy  etonea  or  grouted  to 
a  depth  of  Bve  or  six  inches.  This  paving  should  extend  some  distance  below 
the  end  ot  the  walls,  so  that  they  will  not  be  undermined  at  the  outlet. 

I  have  found  that  a  fairly  good  and  economical  manner  of  constructing 
the  walls  ot  small  stone  culverts  and  also  abutments  for  small  bridges  Is  to 
build  up  the  faces  of  the  wall  with  the  larger,  better  shaped  atones  and  All 
In  the  center  with  small  atones  and  grout,  that  is.  rather  thin  cement  mortar. 
This  avoids  the  use  of  forms  and  at  the  same  time  gives  a  pleasing  looking 
face  to  the  wall  if  the  work  Is  properly  done. 

One  fault  of  many  stone  layers  Is  that  they  want  to  skimp  the  mortar 
in  the  body  and  the  back  of  the  wall,  and  then  point  It  up  carefully  on  tbe 
face  to  make  a  good  looking  Job.  It  would  be  better  for  the  culvert  if  they 
put  the  estra  mortar  in  the  back  instead  of  on  the  outalde;  for  when  there  are 
voids  In  the  stone  at  the  back  and  the  front  is  plastered  up  so  that  the  water 
that  gets  in  from  behind  can  not  get  out  at  tbe  face,  the  wall  Is  very  likely 
to  be  destroyed  by  the  freezing  of  the  water. 

Unless  plenty  of  large  stones  can  be  obtained,  stone  box  culverts  should 
not  be  built  over  three  or  four  feet  spans.  Above  this  size  the  top  should  be 
arched  and  supported  until  the  mortar  ia  thoroughly  set.  Unless  the  founda- 
tion is  of  solid  rock,  the  bases  of  the  walls  of  an  arch  culvert  must  be  spread 
far  back  Into  the  fill  to  avoid  settling  from  tbe  thrust  ot  the  arch,  and  tbe 
consequent  cracking  of  tbe  culvert. 


Brick  culverts  are  probably  suited  to  parks  and  private  grounds  better 
than  to  use  in  general  road  construction.  Unless  a  very  good  grade  of  brick 
is  used  and  great  care  Is  used  to  have  alt  voids  lllled  with  good  cement  mortar, 
this  type  of  culvert  will  quickly  disintegrate.  It  la  not  an  unusual  thing  to 
see  the  headwalls  of  a  brick  culvert  beginning  to  tumble  down  In  a  few  years 
after  they  are  built.  On  account  ot  the  uniformity  of  size  and  color,  brick  can 
be  used  to  give  a  very  arllstlc  construction.     But  It  the  work  ia  poorly  done. 
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a.  brtck  beadwall  le  about  the  cbeapeat  looking  thlQE  one  could  see  on  an 
Improved  highway.  The  same  thing  may  be  satd  ot  a  brick  culvert  as  of 
stone,  that  the  (allure  of  a  single  brick  may  mean  the  collapse  of  a  large 
area,  and  may  necessitate  the  reconstruction  of  the  whole  culvert. 

One  strong  objection  to  the  use  of  brick  culverts  is  the  time-  required  to 
construct  them  even  when  of  small  area.  Often  a  culvert  Is  needed  at  once 
BO  that  grading  can  proceed  over  it  Immediately.  It  Is,  to  say  the  least, 
risky  to  allow  earth  to  be  dumped  carelessly  on  a  newly  constructed  brick 
culvert.  It  should,  instead,  be  placed  by  band  and  thoroughly  rammed 
until  a  layer  of  suCBclent  thickness  Is  obtained  to  carry  the  shock  of  a  con- 
centrated load. 

VFTBIFIED   FIFE    CULVERTS. 

Under  certain  conditions,  vitrified  pipe  makes  a  very  good  and  permanent 
culvert  Within  itself,  well  burned  terra  cotta  la  practically  everlasting.  It 
la  not  affected  by  acids  or  alkalis  that  are  present  tn  ordinary  soils.  It 
presents  a  smooth  surface,  thus  oSerlng  little  resistance  to  flowing  water.  It 
Is  of  sufficient  hardness  to  resist  considerable  eroding  action  of  sand  In  the 
current.  But  it  will  break.  It  breaks  when  being  loaded  on  the  car,  while 
In  transportation,  when  being  unloaded,  when  being  hauled  to  the  culvert 
site,  when  being  rolled  Into  the  ditch,  and  when  a  heavily  loaded  wagon 
Jumps  over  a  little  rock  and  onto  it 

But  If  It  fs  Installed  under  a  fill  of  the  requisite  height  to  give  It  sufficient 
protection,  and  Is  otherwise  properly  placed,  it  makes  a.  lasting  culvert.  This 
is  very  important  as  vttrtfled  pipe  is  entirely  unsulted  for  use  near  the  surface 
both  on  account  of  liability  to  crushing  and  to  freezing.  It  has  been  my 
experience  that  most  of  the  failures  ot  vitrlDed  pipe  culverts  have  been  due 
to  improper  Installation  rather  than  to  worthless  pipe.  Many  road  builders 
seem  to  think  that  clay  mud  Is  a  perfectly  good  filling  for  the  bells  after  the 
pipe  is  in  place.  I  have  seen  many  superrtsore  have  rock  put  all  around  and 
on  top  of  the  pipe  to  hold  It  in  place  and  to  prevent  wagons  from  getting  to 
it  and  breaking  it.  No  more  absurd  things  could  be  done.  The  clay  washes 
out  of  the  bells,  the  rocks  allow  the  water  to  run  around  the  pipe,  thus 
giving  It  every  opportunity  to  wash  out  the  roadbed,  and  one  little  rock  gets 
In  the'  exact  position  tor  the  wheel  of  a  heavily  loaded  wagon  to  drop  otF  a 
larger  one  and  punch  a  nice  hold  in  the  pipe.  I  have  seen  cases  In  which 
the  water  ran  out  so  fast  at  the  leaks  that  none  came  out  at  the  lower  end.  . 
Certainly  this  was  not  the  fault  of  the  pipe,  except  in  so  far  as  it  has  too 
many  Joints. 

Unless  the  foundation  under  a  vitriQed  pipe  culvert  is  pretty  uniform  and 
the  earth  is  properly  rammed  underneath,  it  la  likely  to  settle  unevenly. 
This  often  allows  silt  to  accumulate,  with  the  result  that  the  pipe  la  finally 
clogged.  I  take  It  for  granted  that  no  one  In  this  body  would  Install  a 
vitrified  pipe  culvert  as  I  saw  one  placed  In  a  nearby  town  recently — with 
the  bells  down  stream.  Even  the  best  grade  of  clay  caulking  would  soon  be 
washed  out  of  that.  Of  course,  If  the  Joints  were  all  filled,  as  they  should 
always  be,  with  good  cement  mortar,  thta  arrangement  might  hold,  but  it 
would  be  much  better  from  any  consideration  to  have  the  bells  upstream. 
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Concrete  is,  af  ootine,  the  moat  adaptable  of  materials  tor  culvert  con- 
struction. It  can  be  used  (or  as  small  and  as'  large  spans  as  desired,  If  prop- 
erly reinforced.  It  can  be  made  as  artistic  as  funds  arallBble  vlll  permit.  It 
can  be  made  as  strong  and  rigid  as  tbs  circumstances  require,  and  It  Is  prol>- 
abl7  the  most  permanent  of  any  of  the  types  mentioned. 

The  chief  reason  for  its  not  being  used  more  than  it  Is  at  present  la  its 
cost  It  is  nsually  necessary  to  construct  forms  for  the  cttlvert  before  making 
the  culvert,  so  that  many  builders  prefer  to  let  one  building  do,  and  hence  use 
some  other  material.  When  the  use  of  metat  forms  becomes  more  general 
and  work  can  be  so  arranged  that  a  few  sets  of  forms  can  be  used  over  large 
areas,  such  as  whole  counties,  the  construction  of  concrete  culverts  will 
become  more  common.  There  Is  an  idea  among  many  township  supervisors 
that  concrete  is  a  material  to  be  used  only  by  the  highly  skilled  laborers,  and 
they  are  afraid  to  attempt  its  use.  As  a  matter  of  tact,  the  labor  required  for 
concrete  construction  need  not  be  any  more  skilled  than  that  for  moving  dirt 
and  laying  pipe,  but  to  be  properly  used  it  needs  faithful  labor.  After  learn- 
ing something  of  the  properties  of  different  kinds  of  sands  and  the  proper 
proportions  for  various  purposes,  the  matter  resolves  Itself  Into  exercising 
the  necessary  care  to  get  the  mixture  uniform  and  depositing  it  In  properly 
built  forms.  The  one  great  trouble  tn  concrete  work  Is  to  get  It  mixed  thor- 
onghly.  I  once  gave  a  man  who  was  mixing  tor  me  a  rule  by  which  to  get 
it  thoroughly  mixed.  I  told  him  to  turn  It  until  he  was  absolutely  sure  that 
each  grain  of  sand  was  coated  with  cement  and  each  piece  of  stone  covered 
with  mortar  and  then  to  continue  as  much  longer  as  he  bad  had  been  at  It. 
Not  only  should  the  materials  be  well  mixed  before  water  Is  added,  and 
while  it  is  being  added,  but  it  should  also  be  stirred  trequently  while  being 
deposited  in  the  forma. 

While  concrete  is  very  bard  to  resist  wear  and  strong  to  stand  crushing 
stresses.  It  Is  well  known  Uiat  It  does  not  resist  tensile  or  bending  stresses 
very  well.  As  the  top  or  slab  of  a  culvert  must  carry  bending  stresses, 
provision  must  be  made  to  carry  them  by  means  of  reinforcing  metal.  The 
form  of  reinforcing  steel  most  convenient  for  use  In  small  culverts  Is  that 
of  round  liars  or  some  of  the  patented  types  of  deformed  bars.  Expanded 
metal  Is  also  used  in  connection  with  rods  in  many  sections  of  the  country; 
bnt,  If  It  Ib  desired  to  use  some  large  stones  for  filling,  the  mesh  metal  Is  likely 
to  t>e  In  the  way.  Then,  again,  it  Is  easier  to  get  the  ordinary  laborer  to 
place  rods  pivperly  and  to  keep  them  there  than  is  the  case  with  woven  or 
mesh  metal.  A  principle  to  be  always  remembered  in  placing  reinforcing 
steel  Is  that  It  is  to  be  nearest  the  side  towards  which  the  slab  would  bulge 
when  weight  or  any  pressure  comes  on  It.  Recently  a  man  who  is  working 
on  our  forces  wanted  to  bend  the  half-Inch  reinforcing  rods  upward  In  the 
form  ot  an  arch.  If  the  rods  had  been  as  strong  as  railroad  rails,  his  method 
would  have  possibly  served,  but  with  halt-inch  rods  it  would  have  been  of 
absolutely  no  value  unless  It  were  to  hold  the  two  pieces  together  after 
the  slab  had  broken. 

As  we  tiave  no  means  ot  crushing  stone  for  our  concrete  culverts  except  by 
hand  hammers,  I  have  built  ^any  of  the  walls  of  my  culverts  as  simple  rubble 
masonry  walls;  then  built  a  form  hn  Inch  or  so  below  the  tops  ot  the  side 
walla  on  which  to  construct  the  slab.    I  allowed  the  steel  rods  to  project  onto 
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the  tope  of  the  walls  aad,  when  possible,  to  anchor  In  them.  By  leaving  pro- 
jecting stones  on  top  of  the  wall,  the  slab  can  be  very  thoroughly  bonded  to  It 
It  Is  well  In  using  this  form  of  construction  to  place  short  pieces  at  rods  In  the 
wall  when  flnlabing  It  and  then  to  bend  the  cross  rods  around  these  in  the 

Of  course,  the  slab  can  be  made  thick  enough  to  carry  any  reasonably 
heavy  load  without  tbe  use  of  reinforcing  steel,  but  It  Is  more  economical  to 
use  the  steel,  and  there  Is  greater  safety  In  using  It  than  In  depending  on 
the  concrete  alone  to  carry  all  streaaes. 

Concrete  pipe,  made  similar  to  terra  cotta  pipe,  Is  now  being  used  to  some 
extent  tor  culverts.  It  has  tbe  advantage  of  being  stronger  than  terra  cotta 
In  addition  to  tbe  qualities  they  possess  In  common.  If  It  Is  known  long 
enough  beforehand  what  sizes  will  be  required,  molds  can  be  bought  or  made 
and  the  pipe  manufactured  by  the  user.  If  a  good  quality  of  sand  or  of 
stone  screenings  Is  available,  this  type  of  culvert  can  be  made  at  a  reasonably 
low  cost.  The  pipes  should  be  protected  from  tbe  sun  while  curing,  and 
should  not  be  used  for  at  least  thirty  days  after  being  molded. 

Not  having  used  this  type  of  culvert,  the  writer  Is  not  prepared  to  give 
comparative  costs.  The  cost  of  hauling  and  lustalUag  Is  obviously  about 
tbe  same  as  tor  terra  cotta  under  similar  conditions. 

MEIAL    FIFE    CULVKTS. 

Cast  Iron  pipe  has  been  used  by  railroads  and  In  some  other  places  for 
many  years.  Its  great  strength  and  rigidity  make  It  especially  suited  for 
use  under  high  fills  and  in  places  where  there  are  heavy  concentrated  loads 
to  be  carried,  and  Its  durability  warrants  Its  use  In  construction  that  Is  In- 
tended to  last  Indefinitely.  Its  cost  and  great  weight,  however,  prevent  its 
general  use  In  highway  construction  except  under  very  high  fills.  There 
are  now  a  tew  firms  who  manufacture  ribbed  cast  Iron  pipe  that  has  practi- 
cally the  same  effective  strength  as  the  smooth  pipe  and  Is  at  the  same  time 
much  lighter.  There  would  rarely  occur  In  a  single  county  enough  cases 
where  cast  iron  pipe  would  be  required  to  Justify  the  purchase  of  It  In  car 
lots. 

The  manufacture  oC  culvert  pipe  trom  corrugated  sheet  metal  Is  of  compara- 
tively recent  origin.  It  has  been  called  forth  by  the  widespread  interest 
In  road  improvement  that  Is  also  of  recent  development.  In  fact,  this  type 
of  culvert  has  not  been  In  use  long  enough  and  under  sufficiently  varied  con- 
ditions to  make  us  perfectly  sure  that  It  will  last  as  long  as  is  claimed 
for  It  But  in  spite  of  the  lack  of  information,  based  on  long  experience, 
corrugated  metal  culverts  are  being  used  a  great  deal,  not  only  In  highway 
construction  but  also  In  railroad,  street  railway,  and  interurban  lines. 

There  are  reasons  to  believe,  and  tbe  information  we  have  thus  tar  obtained 
trom  experience  tends  to  support  this  belief,  that  it  culverts  are  properly 
constructed  of  the  most  nearly  pure  iron  obtainable,  thetr  life  will  be  suffi- 
cient to  Justify  the  original  cost.  To  make  sure  tliat  these  culverts  shall  be 
of  tbe  highest  eOlclency,  as  much  care  should  be  exercised  In  the  mechanical 
construction  as  in  the  selection  of  Ibe  material.  It  would  be  folly  to  put 
Into  a  culvert  metal  that  would  last  a  hundred  years  and  to  rivet  it  together 
,  so  poorly  that  It  would  be  broken  by  the  settlement  of  a  heavy  fill,  or  to  use 
such  light  gauge  materia!  that  It  would  be  easily  crushed.  It  is  also  quite 
important  that  the  rivets,  bolts,  and  connecting  bands  or  angles  be  of  the 
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same  material  as  the  body  ol  the  culvert.  All  parts  oC  the  culvert  should  be 
coated  thorouKhly  with  spelter;  (or  If  the  metal  will  endure  because  of  its 
rust  resisting  qualities.  It  will  be  etlll  further  protected  by  the  spelter. 

Corrugated  pure  iron  culverts  probably  combine  more  desirable  qualities 
than  any  other  one  type,  though  some  o[  these  qualities  are  not  quite  so 
characteristic  ol  this  type  as  of  some  others.  Thus  the  corrugated  culvert 
Is  light,  strong,  easily  and  quickly  Installed,  can  be  secured  la  various 
lengths,  stands  handling  fairly  well,  Is  water  tight  when  properly  laid,  can  be 
taken  up  and  moved  It  necessary,  and,  so  far  as  we  know,  lasts  [or  a  con- 
siderable period.  It  can  be  quickly  unloaded  from  the  car  and  hauled  in 
large  quantities  at  a  load.  The  ease  of  InHtalllng  It  and  Its  reelstaDce  to 
crushing  allow  It  to  be  placed  Immediately  ahead  of  the  grading  and  the  fill 
dumped  on  at  once.  Tbis  is  an  especial  advantage  when  the  work  follows 
an  old  road  that  must  not  be  obstructed  too  far  ahead  of  the  grading  force. 

Steel  has  been  used  to  some  extent  for  corrugated  culverts.  It  is  entirely 
nnsulted  for  this  puriiose  and  should  not  be  used  under  any  circumstances 
for  permanent  highway  work. 

One  of  the  most  Important  considerations  In  regard  to  any  culvert  Is  the 
area  of  its  opening.  Many  rules  and  formulas  have  been  devised  for  giving 
the  approximate  area  of  culvert  required  for  various  drainage  areas  and 
conditions.  Some  of  these,  when  compared,  give  such  widely  varying  results 
that  they  should  only  be  used  with  a  full  understanding  of  the  conditions  for 
which  they  are  suited,  and  judgment  must  be  used  to  adapt  them  for  local 
conditions.  Dickens'  tormula  for  the  maximum  run-od  In  cubic  feet  per 
second  for  various  kinds  of  surface  is  given  below.  After  the  probable  run-oB 
Is  computed,  the  required  area  of  culvert  can  be  fonnd  from  tables  furnished 
by  various  manufacturers. 

Dlcken*'  Formula. 
4 
It=CV— -. 
M> 
D  ^=  discharge  In  cubic  feet  per  second. 

C  =  200  (or  flat  country;  250  for  rolling  country;  300  for  hilly  country. 
H  =  area  In  square  miles,  or  acres  divided  by  640. 
The  safest  guide  for  the  required  area  Is  Information  obtained  on  the 
gAinnd  from  existing  culverts  and  bridges  and  from  high  water  marks. 
It  is  better  to  be  on  the  safe  side  In  designing  culverts,  as  the  areas  are 
likely  to  be  partially  closed  up  by  rubbish  and  the  capacity  thus  readered 
less  than  that  for  which  it  was  designed. 


The  required  length  tor  any  particular  culvert  can  best  be  determined  from 
the  ground  after  the  slope  stakes  are  set.  It  depends  not  only  on  the  height 
of  the  Oil,  but  also  on  the  angle  of  the  culvert  with  the  roadway.  When  pos- 
sible, the  culvert  should  be  at  right  angles  to  the  roadway.  The  length  ot  pipe 
culverts  should  be  from  three  to  five  feet  less  than  the  distance  trom  toe  to  toe 
of  the  fill  along  the  direction  of  the  culverL  This  will  allow  the  headwatla  to 
set  back  In  the  fill,  as  shown  in  the  illustration  tor  headwalls. 

For  the  purpose  of  a  preliminary  estimate,  the  following  method  Is  con- 
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Tenieot  for  obtaining  tbe  leogtb.  Find  trom  the  profile  the  distance  (rem  tbe 
top  of  tbe  Oil  to  the  top  of  the  culvert  Take  twice  the  borlzoatal  distance 
on  tbe  slope  for  tbls  height  of  fill  and  add  to  tbe  width  of  fill  from  shoulder 
to  shoulder.  A  cross  section  sketch  of  the  All  may  be  drawn  to  scale  and 
the  required  length  at  any  depth  scaled  from  tbls  sketch.  If  the  culvert  Is  on 
a  skew,  tbe  length  obtained  above  must  be  multiplied  b^r  the  co-eecant  of  tbe 
angle  It  makes  with  the  center  Itne. 

HEAD  WALLS. 

I  think  it  mar  be  laid  down  as  a  general  principle  that  all  pipe  culverts 
should  have  a  headwall  of  either  concrete,  stone  or  brick  st  the  Inlet  end. 
If  the  culvert  is  under  a  eballow  All  or  at  tbe  Intersection  of  two  roads,  It 
should  have  walls  at  txith  ends  to  prevent  crushing  of  the  ends  by  vehicles. 
I  use  stone  beadwalls  at  each  end  on  all  my  culverts.  They  tend  to  prevent 
clogging  of  tbe  culvert  by  tbe  1111  over-running  the  ends  ol  tbe  pipe,  and  to 
keep  the  water  from  riinning  around  tbe  outside  of  the  pipe  and  washing  out 
the  fill.  I  have  seen  in  more  than  one  case  the  inlet  end  of  a  corrugated 
pipe  lifted  bodily  out  of  place  by  the  force  of  tbe  water.  This  would  not 
have  occurred  If  beadwalls  bad  been  built. 

The  pipe  should  be  of  such  length  that  the  beadwalls  will  set  back  In  tbe 
mi,  80  that  the  ontslde  of  tbe  wall  will  be  within  the  toe  of  the  fill.  It  la 
unsightly  to  have  a  wall  standing  like  a  tombstone  clear  out  beyond  tbe  toe 
of  tbe  slope.  I  give  herewith  a  sketch  of  the  general  design  used  la  this 
connt7-     (Fig.  16.) 

SXLATIVS  COSTS. 

At  flrst,  tbe  cost  of  wood  Is  probably  somewhat  cheaper  under  ordinary 
conditions  than  terra  cotta.  But  when  the  frequent  renewals  and  the 
possible  Inconvenfence  to  traffic  by  failure  of  the  culvert  are  taken  into 
consideration,  I  think  tbe  additional  cost  Is  Justified,  even  when  a  small 
amount  of  money  must  be  expended  over  a  large  amount  of  road. 

The  cost  of  stone  and  metal  culverts  Is  higher,  but  In  new  work,  especially, 
Bome  of  these  types  should  be  used,  unless  conditions  are  suitable  tor  terra 
cotta. 

The  cost  of  each  of  the  types  tor  the  equivalent  of  a  twelve-inch  circular 
pipe  runs  about  as  follows:     (This  Is  for  the  culvert  lo.b.  nearest  station.) 

Wood,  including  constructing |.20  to  $.26      per  ft. 

Vitrified  pipe 20  to  .22^ 

StMke,  complete  la  place 50  to  .76 

Concrete,  complete  in  place 75  to  1.00 

Cast  Iron  f.  o.  b 1.00  to  1.2E 

Corrugated  iron,  f.  o.  b 50  to  .65 

Owing  to  the  different  costs  for  hauling,  the  ratios  of  costs  for  the  different 
culverts  at  the  site  will  be  somewhat  different  from  those  given  above.  This 
Is  where  the  difference  in  price  between  wood  and  terra  cotta  comes  In. 

From  the  records  on  work,  on  one  job  now  being  done  I  find  that  tor 
corrugated  pipe  the  cost  per  foot  for  installing  complete  with  beadwalls 
averaged  slightly  over  40  cents  per  toot.  This  Includes  hauling  pipe  and 
cement  twelve  miles,  cost  of  sand  and  cement,  hauling  sand  and  stone,  coat 
ot  labor  and  supervision.    The  sizes  on  this  Job  range  from  12  Inches  to 
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30  inches,  about  one-third  of  tt  being  12-lncb  pipe  and  one-slzth  each  of  tbe 
l&lnch  and  S4-lnch  sizes.  Tliis  covered  a  dlstaace  of  three  miles  on  average 
hilly  country,  at  a  total  cost  of  about  (260,  or  at  the  rate  of  187  per  mile. 

BoBd  Machinery  Beqnired  in  County  Road  ConBtmcUon. 

Bt  N.  C.  Hughes,  Jb.,  Highway  Ekoiseee  and  Supbbintendent  HiaswAYB, 

•  Halifax  County. 

Mr.  Chairman  and  Fellow  Road  Engineers: 

For  the  past  two  days  we  have  listened  with  much  interest  and  profit  to 
able  discuBalona  on  the  subject  of  Highway  Construction,  from  the  stand- 
point of  location,  drainage,  use  and  class  of  material,  and  that  of  economy  in 
construction,  and  methods  ol  finance. 

We  come  now  to  the  discussion  of  the  subject  of  road  machinery  required 
in  county  road  construction,  to  which  I  invite  your  attention  and  indulgence. 
It  shall  be  my  purpose  to  make  the  discussion  as  brief  as  shall  be  consistent 
with  covering  the  ground  as  fully  as  I  can. 

No  road  engineer  or  superintendent  has  ever  undertaken  the  problem  of 
road  construction,  I  dare  say,  without  coming  to  know  that  the  class  and 
variety,  and  the  quality  of  that  variety,  of  equipment  necessary  in  road 
building  are  very  essential  factors  in  economically  as  well  as  constructively 
effecting  results.  The  time  is  in  the  distant  past,  let  us  hope,  when  merely 
a  dump  car  or  one-team  wagon,  with  shovels,  hoea,  and  axes,  and  now  and 
then  the  use  of  a  one-  or  two-horse  turning  plow  fulflUed  the  necessary 
equipment  of  the  so-called  building  of  roads.  Experience  has  taught  those 
who  have,  as  we  may  say,  "been  to  the  grind,"  that  the  essential  and  all-round 
efficient  equipment  for  highway  construction  is  that  composed  chiefly  of 
teams  and  machinery,  with,  of  course,  the  labor  required  to  operate  both. 
It  is  now  no  longer  contended  that  the  same  results  can  be  accomplished  In 
the  same  length  of  time  and  under  the  same  conditions,  with  man  power 
as  with  mule  power  and  machinery.  Therefore,  when  the  proposition  arises 
tor  the  removing  of  earth  either  for  excavating  or  for  embankment  or  for 
surfacing  material,  for  the  sake  of  economy  and  rapidity  we  resort  to  the 
use  of  the  drag  scraper  or  wheeled  scraper,  better  known  In  the  vernacular 
Of  the  road  gang  as  "scoops  and  wheelers,"  respectively,  Instead  of  the  dump 
cart  or  wagon  and  shovels.  It  has  been  estimated  that  a  cubic  yard  of  earth 
can  be  removed  for  a  distance  of  from  one  to  three  hundred  feet  with  a 
scoop,  carrying  five  cubic  feet,  at  from  one-half  to  two-thirds  the  cost  of 
removal  of  the  same  with  teams  and  wagons  or  carts  loaded  with  shovels,  and 
for  a  distance  of  from  three  hundred  to  one  thousand  feet  with  a  wheeler, 
carrying  from  twelve  to  thirteen  cubic  feet,  practically  a  half  yard,  at  a  load, 
at  a  cost  within  the  same  ratio.  The  scoops  for  short  hauls  as  above  noted 
are  more  economical  as  a  rule  than  the  wheelers,  so  much  being  saved  both  . 
in  time  In  unloading  and  turning,  and  In  expense  of  the  snatch-team.  The 
wheeler  is  the  more  economical  when  the  haul  runs  from  three  hundred  to 
"one  thousand  feet,  and  possibly  twelve  hundred  feet,  by  reason  of  the  fact 
that  the  scoop  does  not  carry  enough  material  at  a  load  to  Justify  pulling  it 
that  far.  When  the  haul  on  material  exceeds  one  thousand  feet,  generally. 
it  is  economy  to  abandon  wheelers  for  wagons  which  carry  at  least  one  solid 
cubic  yard  at  a  load,  and  preferably,  where  the  soil  over  which  the  hauling 
must  be  done  will  permit,  for  the  automatic  dump  wagons  of  from  two  to 
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tbrm  yard  cairaclty.  But  since  a  two  yard  wagon  loaded  with  euth  ordl- 
nartlf  moist  will  welgb,  outalde  of  the  weight  ot  the  wagon,  over  two  aad 
one-hall  tons,  and  a  three  yard  wagon  loaded,  something  over  four  tons.  It 
1b  merely  a  question  of  whether  or  not,  the  distance  of  haul  and  the  character 
of  the  route  being  taken  Into  consideration.  It  is  feasible  for  the  teams. 

In  the  case  of  excavation,  in  order  to  get  at  the  earth  with  ease  and  remove 
It  with  rapidity,  without  undue  strain  on  the  loader  and  the  teams,  the 
earth  should  flrat  be  deeply  plowed.  For  this  work  a  four-  or  six-horse  grading 
plow,  with  beam  ot  wood  or  cast  stoel,  should  be  used.  When  the  proposition 
Is  the  removal  of  a  stiff  red  clay,  or  a  clay  full  of  coarse  grit  or  gravel,  or 
a  subsoil  hard-pan,  or  a  gravel  soil  naturally  close  set,  it  is  not  onl^  advisable 
but  necessary  to  loosen  up  the  soil  in  some  way  before  the  plow  will  take  It 
To  efFect  this,  no  tool  Is  better  than  a  tour-  or  six-horse  Rooter  plow.  Both 
this  plow  and  the  grader  are  also  necessary  tools  when  the  conditions  require 
the  scarifying  or  plowlng-up  of  an  old,  hard-set,  rutty  road  bed,  regardless 
of  what  the  natural  material  In  the  road-bed  happens  to  be.  Sometimes  it 
is  possible  to  remove  a  sandy  or  loam  soil  out  of  an  old  road  bed  to  waste, 
or  from  a  pit  for  surfacing  pnrposes,  without  this  previous  rooting  or  plowing, 
but,  as  a  rule,  for  the  teams'  sake,  even  then  it  Is  advisable. 

Assuming  that  we  are  constructing  a  sand-clay  road,  and  the  rough  and 
heavy  earthwork  necessary  In  completing  the  subgrade  has  been  effected  by 
means  ot  the  above-mentioned  tools  or  machinery,  and  the  surfacing  material 
has  been  properly  placed  and  well  plowed  into  the  subsoil,  as  the  case  may 
require,  with  the  grading  plow  or  a  lighter  turning  plow,  the  next  tool  ot 
prime  Importance  tor  Insuring  that  the  mixture  of  materials  and  the  depth 
and  width  of  the  mixture  shall  be  unllorm  Is  the  disc  harrow.  This  should 
have  not  less  than  ten  discs,  and  preferably  twelve  or  even  fourteen,  for  the 
wider  the  tiase  the  more  rapid  the  operation,  and  the  heavier  the  machine  the 
deeper  the  cut  and  therefore  the  more  thorough  the  mixture.  This  harrowing 
also  serves  to  a  lai^e  degree  to  till  up  an  Innumerable  number  of  unseen 
voids  and  smooth  out  surface  undulations.  After  this  operation,  it  Is  always 
well  to  run  a  heavy  spike-tooth  harrow  once  or  twice  over  the  surfaced  poi^ 
tlon  to  more  thoroughly  mix  the  soils  and  even  up  the  surface.  This  harrow 
is  also  very  serviceable  In  dragging  out  grasses  and  roots. 

This  work  having  been  accomplished,  the  road  bed  is  now  in  prime  shape 
for  the  proper  shaplng-up  and  crowning.  This  calls  for  the  road  machine. 
There  are  manufactured  three  different  sizes  of  these,  one  for  a  two  to 
tour  horses,  one  for  four  to  eight  horses,  and  one  tor  from  twelve  horses 
to  a  traction  engine.  As  to  the  two-  to  four-horse  machine,  when  used  as 
a  two-horse  machine.  It  may  safely  be  said  to  be  Impracticable;  but  when 
used  as  a  tour-horse  machine  It  U  very  efficient  and.  In  many  Instances,  la 
more  economical  than  a  larger  machine.  But,  as  a  rule.  It  is  perhaps  more 
economical  to  use  the  six-  to  eight-horse  machine,  on  account  of  Its  greater 
stability,  length  ol  blade,  and  extent  of  wheel  base.  In  the  smaller  machine 
the  blade  Is  only  six  feet  long,  In  the  larger  one  it  is  seven.  Therefore, 
for  shaping-up,  crowning  and  dressipg  off  a  road  bed.  there  are  three  reasons 
chiefly  which  are  In  favor  ot  the  larger  machine.  First,  there  Is  less  liability 
of  breakage  against  underground  stumps,  rocks  and  roots  and  less  shying  off 
from  obstacles  ot  whatever  nature.  Second,  the  difference  in  the  amount  of 
road  surtace  covered  In  the  run  ot  a  day  more  than  compensates  for  the 
email  additional  cost  ot  extra  teams  and  labor.    Third,  and  not  the  teaat 
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flBDortaDt  to  tk€  flfiftl  develonment  of  tlie  rottd  bed,  is  tire  greoter  lengtb  of 
(be  wbeel  base.  It  Is  readily  seen  tbt,t  the  greater  the  base  the  less  Ire- 
QUently  the  machine  anewer*  to  the  little  IrreKuIarltles  of  the  rough  surface 
ahead  of  the  machlDe  when  the  wheels  come  to  pftss  over  them.  ■  And  con- 
sequeatly,  the  result  la  bonDd  to  be  a  smoother  surface  thronghotit  the  leiigth 
and  breadth  of  the  road  bed.  On  the  other  hand,  li^  cutting  out  lateral 
drains,  where  only  a  V  ditch  la  Docessary,  the  lighter  machine  U  tnat  as  good 
and  sometimes  better,  as  It  is  possible  to  work  with  It  In  a  sraaller  space,  a 
aoDdltloB  which  very  often  has  to  be  dealt  with,  ir  It  be  a  eaee  of  choice 
between  these  two  sixes,  It  1b,  perhape,  advisable  to  hare  the  larger  machine. 
But  the  better  thing  is  to  have  both  on  the  Job,  for  there  are  tlmee  when  one 
la  needed  where  the  constroetlon  is  going  on  and  one  where  at  the  same  time 
flM  roada  already  flnlshed  need  redresstng.  EHber  one  is  very  effective 
at  tlmee  in  conveying  surplns  material  Cor  short  dtstaneefl,  grading  off  bnmpB 
In  the  roadwfty,  backfillfBg  a  treneb  from  which  clay  for  gurfaefftg  hue  heea 
obtained  along  the  roadside,  knocking  ^wn  a  crown  that  tun  become  too 
high,  a*d  t(ft  removing  saow  from  the  read  bed.  The  road  machine  Is  a1bo> 
Indispensable  in  levellta?  tfp  subgrMes  prior  fo  the  placing  of  the  surfacing 
materials.  There  are  some  Inatances'  where  the  ase  of  a  road  maohhM  on 
an  ordinary  dirt  county  rOad  )B  practicable,  but  theee  tnatances  are  Very 
mach  In  the  minority.  As  a  rote  the  roMta  are  so  uneven  aod  fall  of  bard 
bumps,  roots,  stamps  aad  rocks,  both  surface  and  under  growid,  aad  tafts 
and  mate  of  roadsMe  grass,  that  K  would  cost  any  ordinary  man  hfs  reltgton 
to  try  to  reshape  tltem,  especially  with  untrained  men  as  drivers  avd  mis- 
matched teams  at  the  draft.  It  Is  Indeed  a  mfstakes  Idea  that  JVat  any  oM 
kind  of  road  can  be  machined  and  resb^ed  by  the  road  machine.  There  mvet 
irst  be  done  some  grubblnir  ftnd  plowing  and  filling  In  of  low  pTaees.  To 
at  large  degree  this  same  can  be  said  in  the  nse  of  the  road  drag  ob  this  class 
of  roads.  Tou  have  only  to  ask  the  man  who  has  tried  it  one  time,  A 
Tractor  Machine,  under  certain  conditions,  may  be  economically  used  in 
road  construction.  But  this  oeeessltates  a  traction  eaglne  at  the  draft,  either 
steam  or  gas,  preferably  the  first,  since  the  latter  has  not  yet  reached  the 
stage  of  certainty  of  operation.  But  both  of  these  are  very  expenelve  ma- 
chines at  first  cost.  And  imless  the  extent  of  the  work  is  great  enough  to  jus- 
tify the  sending  of  the  engine  to  the  Junk  heap  after  the  completion  of  the 
work.  It  Is,  DO  doubt,  not  advisable  to  load  up  oB  such  expensive  machinery.  It 
is  a  much  easier  matter  to  dispose  of  a  surplus  amount  of  mule  flesh,  though 
depreciated  In  value  from  usage,  at  a  reasonable  price  than  a  second  hand 
traction  engine.  Tet  If  It  be  feasible,  a  combination  Tractor  and  Roller 
would  not  be  out  of  place,  since;  after  the  completion  of  the  work,  the 
Roller  could  be  most  effectively  used  In  the  npkeep  of  gravel  roads,  and,  In 
all  probability,  In  that  of  some  classes  of  sand-clay  roads. 

And  now  as  to  the  use  of  a  steam  roller  in  road  building.  The  question  has 
often  been  asked  if  a  steam  rcdler  Is  not  as  practicable  and  even  as  necessary 
in  the  construction  of  a  sand-clay  road  as  In  gravel  work.  From  a  theoretical 
standpoint  the  writer  thinks  not.  If  the  clay  or  sand  surfacing  is  placed  in 
layers  of  from  three  to  four  Inehes  and  rolled  after  being  mixed  wttb  the 
subsoil,  this  solid  base  will,  of  necessity,  bare  to  be  partially.  If  not  wholly 
destroyed  when  It  comes  to  applying  and  mixing  the  next  layer.  And  If  the 
whole  amount  of  surfacing  Is  placed  at  once,  mixed  and  then  relied,  the 
effect  win  be  to  compress  it  only  so  deep,  leaving,  as  tt  were,  a  cushion 


DgJi^edoi^^OOglc 


GOOD  HOADB   INBTITCTE  67 

DDderneath  whlcti  Is  subject  to  the  underKround  moisture  and  tberefore 
the  capillary  Kttractlon  which  Is  bound  to  follov.  This  condition  gives 
rise  to  a  giving'  awa;  vT  the  top  hard  rolled  surface  ander  heavy  travel 
)b  an  uneven  manner,  thereby  prodacing  rapidly  a  very  uneven  surface,  and 
one  which  Is  hard  to  repair.  And  since,  too,  experience  bas  ghown  that,  let 
the  mixture  ot  sand  and  clay  be  made  as  thoroughly  as  Is  possible  during 
the  construction,  there  has  still  got  to  come  the  puddling  to  get  the  desired 
result,  it  appears  to  be  reasonable  that  the  use  of  the  roller  In  a«nd-clay  con- 
stmctton  Is  a  useless  expense,  if  not  a  detriment  to  obtaining  good  reealtB. 
Yet  I  believe  that  a  steam  roller  may  be  used  very  ellectlvely  on  a  completed 
sand-clay  stirfaee  at  a  certain  stage  of  the  game,  that  is,  after  It  has  become 
well  set  from  the  eubgrade  np  to  within  from  one  to  two  inches  of  the  surface. 
If  It  is  then  roiled,  arter  the  road  machine  or  drag,  &  very  even  and  bard 
surface  may  be  produced.  Certainly,  however,  a  roller  la  roost  effective, 
not  to  say  essential.  In  the  construction  ol  a  gravel  road  Some  road  buiidere 
claim  that  the  compressing  of  the  graves  Is  accomplished  as  well  with  the 
heavUy  loaded,  wide  tired  wagons  passing  over  the  material  already  placed 
as  with  a  roller,  and  In  some  Instances  better.  But  this  Is  doubtful,  since 
the  roller  is  bound  to  produce  a  more  uniformly  compact  surface  than  the 
Irregular  passing  to  and  tro  ot  the  wagons. 

Experience  has  shown  that,  after  a  gravel  or  sand-clay  road  has  been 
completed,  and  a  redreaslng  becomes  necessary,  the  road  machine  will  pro- 
duce Iwtter  results  for  s  while  than  the  running  ot  the  drag.  To  Illustrate: 
After  a  sand-clay  road  has  become  cut  up  a  time  or  two  after  completion, 
so  to  speak,  and  has  Just  ttegun  to  dry  out,  a  vast  number  of  small,  hard 
bumps  and  lumps  appear  on  the  surface,  making  it  very  uneven.  These 
are  for  the  most  part  cemented  to  the  surface,  and  sometimes  stoutly  enough 
so  to  partially.  It  not  almost  wholly,  resist  the  drag  as  it  comes  along,  and  the 
result  Is  that  the  drag  merely  slides  over  them  or  shaves  them  off  just  enough 
to  make  it  necessary  to  re-run  and  rerun  the  drag  over  the  same  ground.  And 
this  can  not  always  be  done  at  times  when  needed.  But  the  machine  will 
clip  oO  all  these  rough  places,  gather  up  the  surplus  amount  of  material 
from  that  spot  and  convey  It  to  some  spot  where  It  Is  needed.  But  while 
the  split-log  or  timber  drag,  or  steel  drag,  with  or  Without  lever  attachment, 
certainly  Is  not,  as  Is  sometimes  Chougbt  by  many,  a  panacea  for  all  road  Ills, 
and  will  sometimes  do  more  barm  than  good,  when  run  at  tbe  Improper 
stage  of  the  dampness  or  dryness  of  the  surface,  it  Is  a  great  benefactor  ana 
wonderful  discovery,  and  a  tool  which  has  come  Into  the  business  of  road 
building  and  upkeep,  not  only  to  stay,  but  to  be  Improved  upon,  both  as  to 
Its  application  and  construction.  This  has  already  begun  to  be  proven. 
Indeed,  for  general  purposes,  a  three  blade  drag,  by  covering  more  longitudinal 
ground  space  gives  better  finish  to  a  road  than  the  two  blade.  The  lever 
attachment  to  the  steel  drag  Is  a  good  asset,  but  not,  perhaps,  essential. 
Before  leaving  this  subject,  however.  It  Is  worthy  of  note  to  mention  the 
use  of  the  drag  upon  a  gravel  road.  When  run  over  a  hard-surfaced,  well 
knit  gravel  road  it  is  very  harmful  to  the  wearing  surface,  unless  this  work 
is  Immediately  followed  up  with  the  roller,  to  press  back  into  the  surface 
the  myriad  of  minute  pebbles  which  have  been  either  loosened  up  or  dis- 
located. Where  redressing  and  reshaping  of  a  gravel  road  Is  necessary.  It  is 
doubtless  always  better  to  do  this  work  deftly  with  the  machine  rather  than 
with  the  drag. 
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In  some  localitlee  in  mountalnouB  or  iiiedmont  country,  where  rcKk  Is 
ptentlful  and  accessible,  a.  rock  crueher  1b  a  very  valuable  piece  of  machinery. 
And  where  Improved  bridge  work  Is  being  done  by  convict  or  free  labor  this 
machine  Is  very  necessary  for  crushing  the  rock  to  the  proper  sizes  for  con- 
crete abutments  and  arches. 

So,  too,  would  It  not  be  amiss  to  have  a  pile  driver  with  a  hammer  weigh- 
ing from  twelve  to  sliteen  hundred  pounds,  for  driving  plies  In  locations 
where  such  class  of  work  Is  expedient. 

It  Is  almost  needlees  to  mention  that  barrowe,  axes,  Bhovela,  mattocks,  pitch 
forks,  potato  rakes,  broad  axes,  cross-cut  saws,  emery  wheels,  grindstones,  a 
carpenter's  outfit,  a  small  blacksmith's  outfit,  nails,  bolts,  washers,  repair 
parts  to  the  machinery,  rough  repairing  material,  colls  of  rope  and  wire, 
leather  hides,  hooke,  a  supply  of  dynamite  with  accessories,  an  extra  harness 
or  two,  extra  chains  of  different  weights,  extra  neck-yokes  and  whlfBe  trees, 
one  or  two  small  one-  and  two-horse  turning  plows,  and  at  least  one  water 
wagon,  while  not  the  machinery  required  in  county  road  construction,  are 
certainly  very  Important,  if  not  essential  cogs  in  the  machinery  to  complete 
an  equipment  efficient  and  economical. 

To  sum  up,  therefore,  road  machinery  required  In  county  road  conatructlon, 
the  following  list  is  suggested: 

Wheeled  scrapers,  of  twelve  or  thirteen  cubic  feet  capacity,  known  as  a 
No.  2,  always  equipped  with  snatch-rods  and  end-gates,  weight  about  650 
pounds,  drag  scrapers,  of  at  least  5  cubic  feet  capacity,  known  as  a  No.  2, 
weight  about  SB  pounds,  hack  scrapers  of  the  same  capacity,  two-horse  wagons, 
automatic  dump  wagons,  a  six-  to  eight-horse  road  machine,  a  two-  to  four- 
horse  machine,  a  four-  to  six-horse  grading  plow,  weight  about  300  pounds, 
and  Rooter  plow  of  about  the  same  weight,  a  split-log  or  timber  drag,  with 
metal  shoes,  or  steel  drag/  with  or  without  lever,  an  eight  or  ten  ton  roller, 
when  conditions  will  Justify  it,  a  thirty-  or  forty-horse  power  Tractor,  and 
practically  all  of  the  accessories  above  noted, 

Finally,  as  an  afterthought,  and,  perhaps,  not  of  the  least  moment,  the 
road  builder  should,  by  careful  study  and  observation,  thoroughly  acquaint 
himself  with  what  tools  and  road  machinery  produce  the  best  results  under 
each  given  condition,  and  be  able  to  make  a  practical  use  of  that  knowledge 
by  Imparting  It,  when  the  occasion  so  demands,  to  his  foremen.  He  should 
be  able  to  Judge  the  best  constructed  machinery  and  tools,  the  price  some- 
times, but  not  chiefly  to  be  considered.  Minutiae  of  detail  of  construction 
of  certain  machinery  is  very  often  a  matter  of  great  consideration  when 
facility  of  operation  and  durability  under  hard  service  Is  desired;  as,  for 
Instance,  the  draft  on  the  team  In  loading  a  wheeler,  or  that  of  this  make 
of  road  machine  or  that.  He  should  be  able  to  know  the  proper  team  for 
given  work,  and  for  all  the  work  In  general.  And,  lastly,  be  should  be  a 
good  Judge  of  the  men  best  competent  to  carry  on  the  different  phases  of 
the  work  in  hand. 

It  is  possible  to  make  up  some  statistics  on  the  cost  of  an  equipment  such 
as  is  outlined  above,  but  this  would  depend  entirely  upon  the  size  of  the 
force  to  be  operated,  and  the  amount  of  funds  available  for  such  equipment, 
based  upon  the  class  and  extent  of  work  to  be  undertaken,  with  a  given 
appropriation. 
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Boad-SnrfaclDg  Uiterlals  In  Xorth  CamllnB. 

Bt  CoLiJEit  Cobb,  PsorKaaOB  of  Oeology,  Umversitt  of  Nobtu  Cabolina. 

No  State  in  tbe  Union  has  a  better  supply  or  road-sur facing  materlale  tban 
North  Carolina,  and  «ach  kind  1b  admirably  BUfted  to  the  needs  of  tbe  section 
in  which  It  la  found.  So  Important  1b  tbe  location  ol  road-making  materials 
In  general  that  many  of  the  excellent  European  roads  Bhown  last  night  were 
located  with  regard  to  easy  accessibility  of  material  for  Burfaclng  and  mainte- 
nance, and  we  are  already  flndlog  out  In  this  State  that  maintenance  Is 
every  bit  as  Important  as  tbe  Initial  construction  of  our  falghwaya. 

It  ia,  or  course,  well  known  that  no  kind  of  surfacing  will  make  a  good 
road  where  the  problem  of  drainage  has  been  poorly  cared  tor;  but  where 
this  problem  has  been  solved  with  success  we  usually  have  near  at  hand  all 
tbe  materials  needed  for  surfacing.  It  Is  everywhere  recognized  that  much- 
traveled  roads  over  which  heavy  burdens  are  drawn  bad  best  be  surfaced 
with  broken  atone,  while  they  must  not  be  too  hard  or  too  slippery,  or  too 
noisy,  and  as  free  as  possible  from  mud  and  dust  Now  these  conditions 
demand  certain  qualities  in  the  atones  used,  and  toughness  of  material  la 
far  more  essential  than  hardneas  in  a  road  metal,  and  the  cementing  and 
binding  power  of  tbe  material  uaed  must  be  taken  into  consideration. 

Now  tbe  Igneous  rocks,  or  thoae  that  have  consolidated  from  a  molten  state, 
possess  la  a  high  degree  those  qualities  required  In  highway  construction. 
Geologists  recognize  In  these  rocks  two  great  general  groupa:  tbe  acidic  or 
non-metallic  rocks,  high  in  silica,  hard  and  weatber-reslsting  under  ordinary 
condltlona.  but  brittle  to  tbe  blow  of  hoofs  and  of  irontlred  wheels;  and 
the  basic  or  metallic  rocks,  low  fo  silica,  and  carrying  a  good  percentage 
of  ferro-magneslan  minerals,  and  so  exceedingly  tough  and  tenacious  that 
they  can  hardly  be  broken  with  a  blow,  though  regular  trafllc  on  tbe  highway 
grinds  from  them  enough  of  their  Butistance  to  serve  as  an  excellent  cement. 

The  acidic  rocks  are  light  in  weight  and  light  in  color,  and  include  the 
granites  and  syenites;  they  are  excellent  for  structural  purposes,  such  as 
abutmenta  and  viaducts  and  culverts  4d  heavy  highway  construction,  but  are 
too  easily  pounded  to  dust,  which  rain  steadily  turns  lute  mud,  to  be  of  any 
permanent  service  as  road-sur facing  materials.  The  basic  rocks.  OQ  the  other 
baud,  are  heavy  In  weight  and  dark  In  color,  and  Include  basalt,  dlorlte, 
diabase,  perldotlte,  and  gabbro,  all  ol  which  are  frequently  called  trap  by 
tbe  engineer,  and  all  having  the  toughness  and  cementing  qualities  requisite 
In  a  good  road  metal. 

Trap.— This  term  la  a  generally  accepted  fleld  name  for  any  dark,  finely 
crystalline  igneous  rock.  Trap,  or  basalt,  occurs  in  long  and  relatively  nar- 
row bodies  of  rock,  which  In  a  state  of  fusion  has  forced  its  way  Into  flssures 
in  older  rocka  and  there  chilled  and  solidified,  or  It  Is  sometimes  found  in 
sheets  between  the  beds  or  layers  of  the  older  rocks,  or  even  In  sheets  of 
material  poured  out  on  the  surface,  In  the  region  of  our  North  Carolina  brown, 
red,  buff,  and  gray  sandstones,  atretchlng  from  Granville  County  on  the 
north  entirely  across  the  State  and  Into  South  Carolina  through  Anson 
County.  Another  exactly  similar  area  extends  Into  the  State  from  Virginia 
along  Dan  River  reaching  as  far  south  and  west  as  Germanton.  In  (bese 
Triasaic  sandstones,  by  which  name  they  are  known  to  geologists,  tbe  grad- 
ing of  the  road  bed  is  relatively  an  easy  task,  and  nowhere  can  tbe  right  of 
way  traverse  bo  much  as  a  mile  without  crossing  a  trap  dike.    In  such  a 
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section  we  have  the  Idea]  conditions  for  highway  conatructlon.  Our  best 
macadam  roads  are  all  surfaced  with  this  material,  the  coarser,  broken  stone 
being  put  down  flrst  and  then  filled  In  and  covered  with  more  finely  crushed 
material,  and  aome  at  these  roads  have  now  stood  heavy  trafBc  for  almost 
a  century.  The  coming  of  the  automobile  Into  general  use  has  now  so  modi- 
fied the  problem  that  some  other  binder  than  finely  ground  trap,  well  wet 
down,  will  have  to  be  found. 

In  other  portions  of  the  up-country  and  In  the  mountain  regions  of  the 
State  we  have  an  abundance  of  basic  rock  in  dikes  along  every  possible  high- 
way we  could  construct,  gabbroe,  diorltes,  and  peridotltes,  and  even  granites 
when  fine-grained  like  the  aplltes.  or  where  they  happen  to  be  free  froci 
mica,  as  the  binary  granites,  may  serve  as  road  Burfaclng  materials. 

Mlca-schlst  sad  most  metamorphlc  and  crystalline  rocbs  should  be  scrupu- 
lously avoided. 

Chertg,  or  ancient  filnts,  aaaoclated  with  the  older  limestones  at  the  western 
part  of  the  State,  may  render  satisfactory  service  on  certalo  types  of  road. 

Quartzites. — The  quartzite  found  In  some  of  our  mountain  counties  and  in 
portions  of  Cleveland.  Gaston.  Lincoln,  and  Catawba,  as  well  as  In  parts  of 
Stokes.  Forsyth,  and  Yadkin,  are  so  hard  as  to  be  harmful  to  the  hoofs  of 
horses,  and  so  brittle  as  to  become  a  constant  source  of  fine  dust  and  of  mud 
In  wet  weather  aod  should  hs  avoided. 

Hmeatone». — The  llmestonee,  except  when  crystalline,  make  excellent  sur- 
facing material  for  roads  carrying  light  trafllc  and  this  Is  especially  true  of 
the  shells  and  sbell-rock  ot  our  coastal  plain  region  and  of  some  of  the  mag- 
neslan  limestones  of  the  piedmont.  At  several  points  in  the  Trlasslc  sand- 
stone areas  thin-bedded  limestones  occur  and  have  been  used  sparingly  with 
the  top  dressing  to  the  trap  macadam  adding  greatly  to  Its  cementing 
qualities. 

Sana-clay.— The  materials  tor  sand-clay  surfacing  are  found  throughout  the 
State,  and  the  sand-clay  road  now  promises  to  be  the  most  satisfactory  road 
we  con  construct  in  NorUi  Carolina.  Qood  drainage  Is  the  first  essential  to 
a  good  Band-clay  road,  and  this  should  be  effected  aa  nearly  as  possible  in 
the  location  of  the  highway.  In  the  sMidy  stretches  of  our  lowlands,  we 
have  but  to  dig  a  few  feet  at  farthest  to  find  a  substratum  of  good  clay  to 
mix  with  the  sand  of  the  road  bed.  The  ditches  dug  along  the  road  side  to 
obtain  the  clay  serve  the  double  purpose  of  draining  the  right  of  way  and 
furnishing  material  for  surfacing  and  should  be  dug  with  both  these  pur- 
poses in  view.  The  mixture  of  the  sand  and  clay  should  not  be  made  hap- 
hazard, but  Just  enough  of  the  clay  should  be  added  tn  the  sand  to  fill  lis 
pore  space  as  determined  for  each  section  of  the  road.  This  can  be  readily 
determined  by  adding  to  a  tumbler  of  the  sand  all  the  water  It  will  absorb, 
measuring  the  water  carefully  as  It  Is  added. 

Natural  Band-clay.— In  many  parts  of  the  State  a  natural  mixture  of  sand 
and  clay  exists  In  the  proper  proportions;  but  by  natural  tand-clay  is  usually 
meant  a  decomposed,  partially  disintegrated  granite,  of  which  we  have  an 
excellent  supply  at  Chapel  Hill.  The  value  of  the  material  depends  upon 
the  stage  of  decomposition  attained,  and  defects  may  be  remedied  by  the 
addition  ot  sand  or  of  clay  accordlag  to  the  requirements  of  each  case.  'I  his 
natural  sand-clay  does  not  make  a  good  roadway  for  heavy  trafllc.  but  '.*■ 
cannot  be  surpassed  for  paths  and  sidewalks. 

Liltington  Oravel  and  lAleaville  Oravel. — This  consists  of  well   rounded 
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quartz  pebbUK  from  tfce  aJxe  of  a  poa  to  tbe  «lze  of  a  ben's  *st,  now  ezteoBlvely 
tMed  In  North  Carolliw  in  filtsra  tor  miuBteipai  vater  suppliea  and  la  coacrete 
eODitraetloii,  aa  well  oe  Id  aurfacluK  ht^vwFB.  Ita  beet  tue  la  in  Altera, 
for  ancHlar  etmies  serve  t«tter  la  concrete,  and  stMie  more  angular  in  form 
.and  more  basic  In  composition  make  a  better  roadway.  Tet  there  are  sevn^ 
Btretchea  of  danp,  w«U-«badad  roadwAy  la  Nortli  CaroHna,  where  smaller 
p^bles  have  eeiT«d  well  to  make  a  good  surface,  being  cemented  together 
by  ao  orsBBlc  cemeat  iilce  much  of  tfae  bard-pan  or  alois  of  I'be  Landes  of 
France  and  of  portlone  of  Florida. 

Iron  Bandi  and  Ferrugiuoui  Hari-pan. — Throughout  the  aaad-hlUs  and 
coastal  plain  regione  of  North  Carolina  we  And  occasiooal  beds  of  sand  rich 
In  grains  of  magnetic  Iron,  and  usually  where  these  rest  upon  a  bed  of  clay 
the  sands  or  gravels  with  which  they  are  mixed  have  become  cemented 
together  Into  an  iron-stone  affording  excellent  road-surf aclng  material.  These 
masaetic  sands  are  so  abundant  at  eeverat  places  on  The  Banlis  that  they 
might  even  serve  for  iron  ores  if  smelting  facilities  were  at  hand. 

Nature  has  been  generous  to  us  with  her  supplies  of  road-surfacing  ma- 
terials.   Let  UB  make  wise  use  of  theai. 

li^nln  Llqn»r  as  a  Binder  for  Xacadan,  Orairi  and  Suidclaf  Bftads. 
Br  Oeoxoe  N.  Moore,  or  Pesnisqtos,  New  Jebset. 

It  is  generally  recc^nized  tbat  macadam  construction  as  a  type,  is  (uada- 
menlally  correct  But  under  a  concentrated  or  greatly  enlarged  traffic,  over 
that  of  the  ordinary,  tt  perhaps,  will  be  conceded  that  the  purely  waler-bounil 
macadam  road  haa  ceaaed  to  always  meet  the  tremnidQUB  strain  of  moders 
traffic. 

Nevertheless,  despite  the  broad  knowledge  of  this  form  of  construction  had 
by  road  builders  In  general,  the  real  origin  of  its  heretofore  entirely  efficient 
bond,  has  not  been  generally  understood. 

Practically  all  of  us  thought  it  was  a  matter  of  mechanics  and  due  entlrelr 
to  the  wedging  of  tbe  stones,  brought  about  in  the  early  days  by  the  eompres' 
aloD  of  traffic,  and  later  by  tbe  use  of  the  roller. 

That  it  was  due  mostly  to  chemical  action  waa  believed,  or  even  thoaght 
at,  by  very  few. 

This  la  not  surprising,  because  chemistry  is  a  subtle  thing  and  an  under- 
standing of  the  preferential  liking  of  one  atom  for  anotber  rests  mosUy  with 
flu  laboratory  man. 

Aa  BOOD  as  road  builders  came  to  realize  that  plain  water-bound  macadam 
would  not  do,  steps  were  Immediately  begun  to  remedy  the  evil,  and,  because 
tbe  chemical  theory  was  mostly  hidden  in  the  laboratM?,  such  efforts  were 
paraued  entirely  along  mechanical  lines,  with  the  result  tbat  in  some  cases 
excellent  roads  were  obtained,  while  in  others,  tbe  reverse. 

I  suppose  If  these  results  had  been  uniformly  satisfactory  tbat  would  have 
ended  the  matter  and  it  would  have  rested  there  for  tbe  time  being,  at  least, 
although,  fortunately,  the  Creator,  In  His  wisdom,  has  endowed  us  with  two 
faculties  or  traits  that  have  made  civilized  man  what  he  Is,  and  that  will,  I 
brieve,  finally  unlock  the  secret  of  the  universe;  they  are  discontent  with 
things  as  they  may  be,  and  curious  to  see  whether  something  better  can 
b«  devised. 
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Thia  lack  of  nnitoniiltr  fn  reeulte  obtained  from  mechanical  bondB  set 
men  to  thinking,  with  the  reenlt  that  that  cfaemlat  was  called  upon  to  find 
out  Just  what  it  was  that  caused  the  cobeaion  at  the  macadam  road,  with  the 
rsault  that  he  proved  heyond  dispute  that  It  was  really  due  to  chemical 
HCtioa. 

He  found  that  the  soil  water  contained  certain  agents  In  the  way  of  weak 
acids,  that  possessed  the  ability  to  dissolve  In  very  small  quantities,  the 
silica  contained  in  the  stones,  doing  this  as  it  trickled  through  the  Interstices 
and  over  the  faces  of  the  atones:  and  that  when  It  dried  out  it  left  this 
deposit  with  which  tt  was  charged  between  the  stones  (much  as  a  glaaa  of 
water  charged  with  salt  would  leave  a  deposit  on  the  sides  and  bottom  of 
the  glass  when  the  water  has  evaporated) ;  and  that  this  deposit  so  left 
between  the  stones  constituted  a  very  powerful  bond  that  was  Insoluble  in 
water,  in  fact,  a  union  of  the  atonea  by  a  thin  Dim  of  the  stone  itself. 

In  support  of  ^this  he  called  attention  to  the  gloss  that  is  found  on  the 
upper  side  of  every  leaf  of  every  tree  or  plant.  As  Is  well  known,  this  glass 
is  in  reality,  a  thin  film  of  stone  placed  there  for  the  purpose  of  water-proofing 
the  leaf  and  preventing  It  from  rotting;  and  that  thia  stone  or  alllca  has 
been  taken  from  the  aoll  by  the  tree  or  plant,  the  weak  acida  in  the  sap  of 
which  (this  aap  being  nothing  more  than  soil  water)  have  diasolved.  carrying 
it  up  and  spreading  It  over  the  leaf  as  It  develops. 

Things  were  now  beginning  to  move  along  logical  lines  and  action  was 
governed  by  pure  reasoning — the  reasoning  that  prompts  one  to  make  the 
Are  hotter  if  he  wants  more  steam — with  the  result  that  search  was  made  for 
some  means  by  which  the  macadam  could  be  strengthened  by  the  production 
of  more  of  the  bond  than  waa  within  the  atone  Itself  and  that  was  not  being 
leached  out  in  sufftclent  quantities  by  the  action  of  the  soil  water  to  cause 
the  road  to  withstand  the  heavy  trafKc  It  was  being  called  upon  to  bear. 

The  next  step  was  the  discovery  that  the  llgnln  liquor,  which  ia  one  of  the 
products  of  paper-making.  It  being  all  there  was  In  the  tree  excepting  the 
wood  fibre,  contained  in  small  quantities  relative  to  a  given  bulk,  the  same 
weak  acids  contained  in  soil  water  and  the  sap  of  the  living  tree. 

The  next  conclusion  was,  of  course,  that  if  this  llgnln  liquor  could  be 
reduced  and  the  adds  produced  In  concentrated  form  the  chemical  action 
would  be  greatly  accelerated  and  the  desired  results  attained. 

The  problem  had  now  resolved  Itself  mainly  Into  one  of  mechanics,  but  this 
was  soon  overcome,  with  the  result  that  this  liquor  la  now  available  In 
commercial  quantttiea. 

I  have  here  a  very  striking  Illustration  of  the  chemical  action  of  llgnln 
liquor.  It  Is  a  piece  out  of  a  street  at  Covington,  Virginia,  and  Is  composed 
of  iron  blast  furnace  slag  mixed  with  about  ten  per  cent  of  clay. 

The  llgnin  liquor  has  leached  the  silica  out  of  the  slag  and  so  thoroughly 
mixed  it  through  the  clay  that  the  clay  has  become  atone-like  and  abaolutely 
waterproof. 

I  have  seen  pieces  similar  to  this,  out  of  the  same  road,  boiled  In  water  for 
sixty  hours  without  disintegration  or  even  the  slightest  discoloration  of  the 
water,  notwithstanding  the  presence  of  the  clay. 

The  clay  may  be  easily  Identified,  especially  by  noticing  the  matrices  or 
depressions  thai  have  been  made  in  it  at  points  where  pieces  of  slag  have 

The  practice  covering  the  use  of  lignin  liquor  is  simplicity  Itaelf.    It  needs 
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no  boating  nor  q>«c]al  apparstua.  All  that  need  be  done  1b  to  place  It  In 
any  ordinary  watering  cart,  dilute  It  wltb  more  or  leas  water,  according  to 
the  density  of  tbe  road,  so  that  it  may  go  down  Into  it  and  get  to  work,  and 
tben  sprinkle  It  over  tbe  surface  as  tbougb  it  was  plain  water. 

Llgnln  liquor  is  not  noxious  in  any  way  and  it  will  not  Injure  anytbing 
tbat  will  stand  contact  wltb  water. 

This  means  that  barriers  need  not  be  erected  while  the  application  Is 
going  on. 

I  think  I  should  call  your  attention  to  the  fact  that  roads  treated  with 
llgnln  ItQUor  may  be  easily  and  quickly  repaired,  resulting  In  an  Indefinite 
prolongation  of  efficiency. 

Sweep  out  tbe  depression,  sprinkle  wltb  tbe  liquor,  tben  cast  In  the  road 
material,  again  sprinkle  with  tbe  liquor,  and  then  tamp  into  place.  In  a 
short  time  tbe  patch  cannot  be  detected  from  the  rest  of  the  road. 

There  is  scarcely  any  road  material  on  which  llgnln  liquor  cannot  be  used 
with  success,  excepting  one  composed  entirely  of  sand,  but  where  a  combina- 
tion of  sand  and  clay  is  effected  either  artificially  or  naturally  (say  SO  per 
cent  of  sand  and  20  per  cent  of  clay),  very  good  results  are  obtained. 

Thomas  P.  Hlckerson,  Associate  Professor  of  CItII  Engineering,  University 
of  North  Carolina,  Chapel  Hill,  North  Carolina,  Is  authority  for  tbe  state- 
ment In  a  recent  Issue  of  "Better  Roads"  that  experiments  In  tbe  use  of  the 
liquor  indicate  that  sand-clay  can  be  treated  just  as  effectively  as  water-bound 
macadam  in  preventing  dust  and  the  destructive  action  of  water  on  the  road. 

Professor  Hickerson's  opinion  is  probably  based  upon  bis  observation  of 
tbe  tests  made  on  a  road  at  Chapel  Hill  by  Doctor  Pratt 

This  road  was  composed  of  clay.  An  up-grade  section  was  selected  for 
the  test  In  tbe  summer  of  a  certain  year  (just  what  year  It  was  I  do  not 
recollect,  although  I  was  present  at  the  time)  about  80  per  cent  of  native 
sand  was  mixed  with  the  clay,  after  which  tbe  road  was  sprinkled  with  llgnln 
liquor. 

The  next  time  I  saw  this  road  was  in  the  following  winter,  tbe  day  after 
a  snow-fall  had  melted  away,  that  winter  having  been  an  unusually  hard  one 
for  this  section,  at  which  time,  although  the  road  was  being  subjected  to 
much  travel,  there  was  no  more  ooze  on  It  than  would  have  been  on  a  stone 
road  under  similar  conditions,  while  further  on.  where  sand  had  been  mixed 
with  tbe  clay,  but  the  road  had  not  been  treated  wltb  llgnln  liquor.  It  was 
cut  up  almost  to  a  depth  of  a  toot;  stfll  farther  on,  where  it  bad  neither 
mixed  with  sand  nor  treated  with  the  liquor.  It  was  In  a  most  wretched 
condition. 

Excellent  results  have  been  obtained  from  the  use  of  this  liquor  on  lime- 
stone; notably,  for  Instance,  on  the  Chicago  road  near  Laporte,  Indiana,  and 
on  the  roadways  around  the  old  hotel  at  White  Sulphur  Springs  in  West 
Virginia.  I  have  not  visited  the  springs  since  the  building  of  the  new  hotel 
was  started  and  do  not  know  what  changes,  if  any,  have  been  made  In  the 
road  system  there,  but  my  reference  Is  to  driveways  existing  tbe  last  time  1 
was  there  two  years  ago. 

These  two  roads  were  old  and  contained  before  treatment  about  an  tncli 
of  duet.  Subjection  to  the  action  of  the  liquor  caused  this  dust  to  become 
a  part  of  tbe  roads  themselves,  making  them  smooth,  hard,  and  wear  reelsl- 
Ing.  Tou  will  note  that  the  dust  was  not  first  swept  off,  as  would  have  been 
'  before  some  binders  could  have  been  used.    The  significance  of 
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tiift  li«a  In  the  fact  tkat  by  ttae  retentkin  of  this  duet  aad  the  making  of  H 
again  a  part  of  the  road,  juat  that  much  mora  vaa  added  to  the  lite  of  the 

The  liquor  has  beea  found  ettectlve  in  the  preservation  of  roads  built  of 
trap  rocit,  and  in  this  connection  I  think  It  will  suffice  to  aa;  that  the  main 
driveway  through  the  White  House  grounds  at  WashiDgtoD,  D.  C.  Is  being 
maintained  in  pretty  good  ^ape  by  the  use  of  It. 

My  remarks  this  mornliiE  on  tbe  chemical  bond  would  not  be  complete 
without  some  slight  reference  to  the  splendid  highways  along  the  coast  ol 
New  Jersey.  TUey  are  built  of  clay-gravel,  whlcb  is  a  very  chei^)  form  of 
construction,  as  that  material  is  abundant  In  that  section,  and  bave  I>een 
brought  to  a  point  by  the  use  of  llgniu  liquor  where  they  are  as  good  as  any 
roads  anywhere  of  any  construction. 

The  most  celebrated  of  these  highways  la  probably  the  boulevard  leading 
from  Fleasantville  across  the  Meadows  to  Atlantic  City.  It  is  sixty  feet 
wide,  Sve  mllee  long,  and  as  straight  as  a  tight  string.  When  I  tell  you  that 
this  highway  suataina  In  an  entirely  satisfactory  manner,  a  tralTic  amounting 
to  between  Ave  and  six  tbousaad  automobile  movements  each  twenty-four 
hours  during  the  summer  season  of  about  tour  months,  I  think  you  will 
agree  with  me  when  I  say  in  the  language  of  the  day,  that  It  Is  "some  road," 

It  is  also  interesting  to  note  that  the  chemical  action  of  llgnln  liquor  makes 
it  possible  to  use  for  road  building  some  materials  that  heretofore  bave 
been  entirely  unDt  for  such  purposes— as,  for  Instance,  red  ebale,  than  which 
nothing  could  be  more  unsuitable.  While  tble  material  Is  abundant  and 
cheap  over  a  wide  area  In  northern  New  Jersey,  It  could  not  be  used,  because 
it  soon  ground  up  under  traffic  Into  a  very  sticky  mud. 

Laboratory  experiments  were  carried  on,  resulting  in  the  Mnclusion  that 
shale  could  be  made  fit  by  the  use  of  lignin  liquor.  This  laboratory  coD' 
elusion  has  been  entirety  borne  out  and  shown  to  l^  corraet  by  the  con- 
struction of  a  shale  road  at  Princeton  University  leading  over  to  Graduate 
Hall,  and  then  treating  it  with  llgnln  liquor. 

1  do  not  think  I  err  when  I  say  this  Is  the  flrst  worth-while  shale  road 
ever  built  in  New  Jersey.  It  is  smooth,  hard,  and  wear  resisting,  sheds 
wat^  iiuickly,  and  gives  promise  of  long  continued  ^Bclency. 

The  use  of  llgnln  liquor  opens  wide  possibilities  In  tbe  way  of  constructing 
cheap,  yet  satisfactory  highways,  by  making  available  local  materials  not 
only  at  value,  but  that  which  has  been  heretofore  without  value;  and  my 
excuse  for  such  constant  reference  to  this  liquor  Is  that  it  Is  the  only  medium 
yet  put  forward  in  comnterclal  quantities  that  will  produce  the  chemical 
bond  which  I  have  ende«vored  to  explain  to  you  this  morning. 

I  have  not  entered  into  the  question  of  cost  in  cMinection  with  the  use  of 
Itgnin  liquor,  tor  the  reason  that  to  do  so  I  would  be  obliged  to  make  specific 
comparisons,  which,  of  course,  I  ahould  not  do  on  this  occasion;  besides 
which  it  Is.  properly,  a  question  for  the  manufacturer  to  answer, 

1  (hlnk,  however,  it  would  be  within  bounds  for  me  to  say  that  roads  built 
with  the  aid  of  this  material  are  the  cheapest  to  construct  and  the  cheapest 
to  maintain. 

I  have  gone  into  this  subject  In  the  briefest  possible  way  this  morning, 
but  I  trust  I  have  created  sumclent  Interest  to  cause  you  to  look  Into  it 
further,  as  I  assure  you  It  Is  entirely  worthy  of  Investigation. 
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There  were  submitted  to  tlie  IiiBiit4ite  for  the  ooniiiderat ion  of  its  in^-ui- 
bera,  varioua  blanks  used  by  road  engineers  and  superintendents,  con- 
tract fonns,  etc.  Some  of  these  seein  to  be  of  especial  interest  and  are 
given  beyond: 

Form  of  Contract  for  Boads  Used  b;  ConnlnloiifrH  of  fireene  County, 


FrupOBals  for  relocating,  grading,  improving  and  macadamistng  roads  ia 
Greene  County,  Tennessee,  as  Indicated  and  aet  forth  In  tlie  plane  and  apeci- 
flcatlone  for  tbe  vork  on  die  lo  tbe  ofGce  of  tbe  Qreene  County  Pike  Com- 
mlaslon.  at  Oreenevllle,  Tenneasee 

Time  and  Place  of  Receiving  Bi^t.  Sealed  bide  or  propoeale  for  the  above 
work  will  be  recelTed  by  the  Pike  CommlaslonerB  of  the  county  of  Greene 
at  the  otBce  of  their  engineer  In  the  town  of  Greenevitle,  Teon..  until  12 

o'clock,  noon,  At  which  time  and  place  the  bids 

will  be  opened,  read  and  compared  and  a  contract  may  be  awarded  by  the 
said  Pike  Commlsalonera  to  tbe  loweBt  reaptmBible  bidder  as  soon  thereafter 
as  tlie  said  commissioners  may  elect.  Tbe  right  is  reserved  by  said  commis- 
sion 40  reject  any  or  all  bids,  If  deemed  for  tbe  best  interest  of  tbe  uounly. 

form. — Each  proimsal  tor  Che  entire  work  must  t>e  accompanied  by  a  cer- 
tified check  or  approved  bond  for dollars,  and  each  bid  on  any 

part  or  section  by  a  cbeck  in  the  sum  of dollars.    The  prices  must  be 

written  in  the  bids  and  also  stated  in  figures,  and  ail  proposals  must  l>e 
regarded  as  informal  which  do  not  contain  bids  tor  all  Items  m^itioned  in 
tbe  schedule. 

Bidi  to  be  Verified. — Bidders  are  also  required  to  state  in  their  proposals 
tbelr  namea  and  places  of  residence  and  the  names  of  all  persons  Interested 
with  them  in  eald  proposal.  The  bid  must  be  verlAed  la  writing  by  tbe 
person  or  persons  making  the  same.  If  more  than  one  person  be  interested, 
It  is  required  that  the  veriDcations  be  made  and  sulwciibed  to  by  each. 

Award  of  Oontract. — In  case  the  contract  shall  l>e  awarded  to  the  person  or 
persona  making  this  proposal,  he  or  they  shall,  within  Ave  days  after  receiv- 
ing notice  from  the  commission  of  such  award,  enter  Into  a  contract  with 
tbe  said  commission  for  tbe  performance  of  tbe-work,  as  called  for  by  the 
BpecIOcations  hereto  attaclied. 

Bondt  and  Buretiei. — The  contractor  shall  execute  a  good  and  suflicieDt 
tKind,  for  10  per  cent  of  the  total  estimated  cost  of  the  improvement,  tbe 
same  to  be  approved  by  the  commlasiou,  tbe  condition  of  the  bond  being  that 
the  contract  shall  be  faithfully  performed  sjid  that  the  contractors  shall  pay 
all  sums  a^n'eed  to  be  paid  for  tbe  work  done  and  materials  furnished  in 
performance  of  said  contract.  The  Irand  sliatl  be  signed  by  the  contractor  as 
principal  and  two  or  more  responsible  residents  of  the  State  of  TeuDessee, 

as  sureties,  and  such  suretieB,  together, 

shall  qualify  in  amount  equal  to  double  the  penalty  of  tbe  bond,  over  and 
above  ail  other  liabilities  which  they  have  incurred.  Tbe  contractor  shall 
also  execute  proper  bond  in  such  sum  as  the  commission  deems  proper  to 
pay  and  satisfy  ail  sums  due  for  material  furnished  and  labor  done  upon 
said  roads  or  In  connection  therewith.  A  responsible  surety  company  doing 
business  in  the  State  of  Tennessee  will  be  acceptable  to  the  commission. 
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Upon  tbe  execution  of  eald  bonds,  the  certified  checks  ehall  be  returned  to 
the  parties  bidding  on  tbe  work.  In  case  such  lowest  responsible  bidder 
does  not  make  the  bonds  required  and  enter  Into  a  contract,  as  above  pro- 
vided, then  said  certlBed  check  shall  be  forfeited  as  Juat  and  liquidated  dam- 
ages to  the  county.  In  case  of  failure  of  the  lowest  reaponslble  bidder  to 
enter  Into  a  contract  within  Ave  daye.  as  provided  alKive,  the  commission 
shall  have  authority  to  either  return  tbe  certlHed  checks  accompanying  the 
other  bids  or  tt  may  notify  the  next  lowest  bidder  that  his  hid  will  be  ac- 
cepted. 

Definition  of  Engineer. — Whenever  In  the  specifications  and  In  this  coo- 
tract  the  word  "Engineer"  is  used,  It  is  to  he  considered  as  referring  to  the 
engineer  appointed  by  the  CommisBloDerB  of  Greene  County. 

Deftnition  of  Contractor. — Whenever  the  word  "Contractor"  or  words /'party 
of  the  second  part,"  or  the  pronoun  In  the  place  thereof,  are  used,  they  are 
to  be  considered  as  referring  to  the  party  or  parties  of  the  second  part  to 
this  contract. 

Stakes  to  be  Preserved. — The  contractor  shall  be  responsible  for  the  pre- 
servation of  all  stakes,  streets  or  road  bounds  and  bench  marks  made  or 
established  on  the  line  of  said  work,  and.  In  case  they  are  lost  or  destroyed, 
he  wilt  be  charged  with  the  cost  of  replacing  them. 

Right  to  Change  Grade  or  PJan,  or  Suspend  Work. — The  commlBsioners  and 
engineer  reserve  the  right  to  make  any  such  and  all  such  changea  deemed 
by  them,  in  their  discretion,  for  the  beet  interests  of  the  county.  Including 
the  right  and  power  to  change  the  character  of  the  proposed  work  in  material 
and  construction,  or  otherwise,  and  to  temporarily  or  permanently  suspend  or 
abandon  any  part  of  the  same.  Such  suspension  or  abandonment  shall  be 
made  only  on  written  order  of  the  commieBlonera  or  engineer  to  the  con- 
tractor. The  contractors  agree  not  to  claim  damages  by  reason  of  delay 
caused  by  permanent  injunctions  or  causes  beyond  human  control,  but  may 
he  granted  a  corresponding  extension  Of  time.  But  they  shall  give  notice  to 
the  commissioners  or  engineer  In  writing  at  time  of  such  delay  of  any  pur- 
pose to  claim  extension  of  time. 

Intpectiott. — All  material  and  workmanship  ot  any  and  every  kind  and 
description  shall  he  subject  to  the  Inspection  of  the  engineer  or  his  assist- 
ants. Whenever  unfaithful  work  is  discovered,  it  shall  be  reconstructed  Im- 
mediately at  the  expense  of  the  contractor  on  notice  to  that  effect  given  by 
tbe  engineer  to  the  contractor  or  his  agent  In  charge.  And  the  determina- 
tion of  tbe  engineer  as  to  the  unfitness  of  any  material  or  work,  shall  be 
final  and  conclusive. 

Work  and  ilaterial  to  Agree  With  Bpecificationt. — Any  material  furnished, 
which,  in  the  opinion  of  the  engineer,  shall  not  be  in  accordance  with  these 
speclflcatlons,  shall  be  immediately  removed  and  other  material  furnished 
which  shall  be  In  accordance  therewith  and  approved  by  the  engineer. 

PiUng  of  Material.  All  material  delivered  on  the  street  or  road  shall  be 
neatly  and  compactly  piled  in  such  a  manner  to  cause  the  least  Inconvenience 
to  property  owners  and  the  general  public;  all  private  drives  and  street  cross- 
ings Shalt  be  kept  open.  In  case  the  commissioners  and  engineer  order  the 
work  suspended,  tbe  contractor  shall  immediately  collect  and  pile  all  material 
as  specified  in  the  preceding  clause. 

Obttructinff  Trauel.— Travel  on  the  street,  road  or  any  intersecting  street 
or  road  shall  he  Interfered  with  as  little  as  possible,  and  said  streets  or 
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roads  shall  not  b«  closed  to  travel  for  a  greater  period  tban  twenty-four 
hours  without  the  permission  of  the  engineer.  When  necessary  to  do  so, 
the  contr&ctor  shall  provide  snd  set  up  signs  at  the  nearest  cross  streets  or 
roads  upon  each  side  of  such  part  of  the  street  or  road  obstructed.  And  when 
work  is  being  done  upon  any  traveled  road,  or  whenever  the  work  interferes 
with  travel,  suitable  paeaing  places  will  be  provided,  prepared  and  maintained 
by  the  contractors. 

Injury  to  Property. — In  the  case  of  any  Injury  to  property  by  the  contractor, 
which  can  not  be  entirely  repaired  by  him.  the  said  contractor  shall  pay  to 
the  owner  all  damages  he  or  they  may  suffer  thereby.  He  will,  in  all  cases, 
be  responsible  for  trespass  or  damages  on  the  part  of  himself  or  employees. 

Work  to  be  ProaeoHteA  at  Certain  Point*. — The  work  shall  he  commenced 
at  such  points,  and  prosecuted  in  such  a  manner,  as  the  engineer  may  from 
time  to  time  direct. 

The  macadam  or  gravel  on  any  road  shall  be  commenced  at  the  most  dis- 
tant point  from  the  source  of  supply  and  hauling  over  unOnlsbed  work  shall 
be  restricted  as  much  as  possible.  No  macadam  shall  be  placed  on  finished 
road  bed  until,  In  the  opinion  of  the  engineer,  the  grade  Is  sufllclently  settled 
to  receive  It  properly,  and  the  engineer  may  stop  work  on  any  given  section, 
when,  in  his  opinion,  weather  or  other  conditions  are  such  as  to  prevent  its 
being  done  satisfactorily. 

Removal  of  Encumbrance*  and  Rubbish.— Ml  surplus  material,  of  what- 
ever nature,  shall  be  removed  from  the  line  of  work  as  the  same  progresses; 
any  refuse  or  debris  or  other  material  not  removed  within  ten  days  after 
the  completion  of  the  said  work  shall  be  removed  by  order  of  the  engineer 
and  the  amount  of  the  expense  thereof  shall  be  paid  by  the  coutractor  or  be 
deducted  out  of  any  money  then  due  or  becoming  due  said  contractor. 

Sajeguarda. — The  said  party  of  the  second  part  shall  be  and  la  hereby 

required,  during  the  performance  of  the  said  work , 

to  place  proper  guards  upon  or  around  the  same  for  prevention  of  accidents 

and  at  night  will  provide  colored  lights,  If  necessary,  and 

shall  Indemnify,  and  save  harmless  the  party  of  the  first  part,  and  Greene 
County,  from  all  suits  and  actions  of  every  kind  and  nature  brought  a^lnet 
it  on  account  of  negligence  on  the  part  of  said  contractor,  or  Injuries  received 
during  the  progress  of  the  work. 

The  contractor  shall  take  all  risks  from  Qoods  and  casualtleB  of  every 
description.  Notices  given  to  the  person  highest  In  authority  In  charge  on 
the  Immediate  work  shall  be  binding  on  the  contractor. 

RiUht  to  Close  up  Higltwayg.—The  right  to  close  up  any  road  and  keep  the 
public  from  using  tbe  same  during  the  progress  of  the  work  is  reserved  by 
the  commission.  And  when  said  roads  are  so  closed  or  obstructed  the  con- 
tractor shall  provide  suitable  passings  as  hereto  stipulated. 

When  Upon  Private  Property. — The  contractor,  when  at  work  upon  those 
portions  of  the  road  running  through  private  property,  shall  be  governed 
entirely  by  provisions  named  In  the  deeds  of  right  of  way  or  as  directed  by 
the  commissioners. 

Only  Competent  Men  to  be  Employed. — And  the  said  part of  the  second 

part  agree  that will   employ   only  competent,  shllirul   and 

faithful  men  to  do  the  work  and  that  whenever  the  engineer  shall  Inform 

In  writing  that  any  man  on  the  work.  In  his  opinion, 

la  incompetent,  unfaithful  or  Is  conducting  any  part  of  the  work  contrary  to 
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Instructions  at  said  engineer,  or  his  agents  are,  for  anjr  reason,  nnsatlsfactory 
to  tbe  engineer,  the  contractor  will  Immediately  discharge  him  from  the 
works  and  will  not  again  employ  him  thereon. 

Peraont  Deslgnateil  to  Have  Acee»»  to  Work.—Thi  right  to  hnild  bridges  or 
culrerts  or  lay  any  pipe  or  construct  necessary  appurtenances  In  connection 
therewith  In  said  road  at  any  time  during  the  progress  of  the  work  is  ex- 
pressly reserved  by  the  commissioners  %nd  engineers,  as  well  as  suspending 
tbe  work  or  any  part  thereof,  or  at  any  time  during  the  construction  of  the 
same  for  the  purpose  above  stated  wltbont  compensation  to  the  contractor, 
and  the  said  contractor  shall  not  interfere  with  or  place  any  Impediment 
In  the  way  of  any  person  or  persons  who  may  be  employed  In  tbe  construction 
Of  the  above  stipulated  work.  Tbe  contractor  shall,  at  all  times,  during  the 
progress  of  the  work,  afford  tbe  engineer  and  assistants  free  and  uninter- 
rupted access  to  the'  work  wherever  the  same  Is  being  prosecuted,  and  also 
aSord  such  access  to  men,  animals,  Wagons,  toots  and  material  In  order  that 
such  agents,  employees  or  eoDtraetors  msy  be  enabled,  without  hindrance 
or  delay,  to  perform  any  work  wbich,  by  tbe  terms  and  conditions  of  this 
contract,  may  be  required  to  be  done. 

Abandonment  &r  Delay. — Tbe  said  part of  tbe  second  part  further 

agree tbat  if  Fhe  work  under  this  agreement  should  be  abandoned  by 

tbe  part of  the  second  part,  or  If  at  any  time  (b«  engineer  should  be 

trf  the  opinion  and  should  so  certify  in  writing  that  the  said  work,  or  any  part 
thereof,  la  unnecessarily  delayed,  or  that  the  said  contractor  is  wilfully 
vtoletlng  any  of  tbe  conditions  or  covenants  of  this  contract  or  executing 
the  same  In  bad  faith,  tbe  eammlssloners  shall  have  tbe  power  to  notify  the 
aforesaid  contractor  to  discontinue  all  work  or  any  part  thereof,  under  this 
contract,  and  thereupon  said  contractor  agrees  to  and  will  discontinue  such 
work,  or  any  part  thereof,  and  the  said  commissioners  shall  bare  tbe  power 
to  place  such  and  so  many  persona  thereupon  to  work  at  and  complete  tbe 
work  or  such  part  thereof  In  such  waj'  or  manner  herein  described  as  they 
may  deem  advisable,  acting  with  and  under  the  directions  of  the  engineer,  and 
to  QSe  such  material  as  they  may  find  upon  the  line  of  said  work,  and  to 
procure  other  material  for  the  completion  of  same,  and  to  charge  the  expense 
of  said  labor  and  material  to  the  aforesaid  contractor,  and  the  expense  so 
charged  shall  be  deducted  and  paid  by  tbe  party  of  the  first  part  out  of  the 
money  due  or  which  may  at  any  time  thereafter  become  due  to  said  con- 
tractor under  and  by  virtue  of  this  agreement  or  any  part  thereof,  and  it  in 
any  case  such  expense  shall  exceed  tbe  sum  which  would  have  been  due  If 
completed  by  said  contractor,  be  shall  pay  the  amount  of  such  excess  to  the 
party  of  the  first  part  on  notice  from  tbe  engineer  of  the  excess  so  due,  or 
be  Habte  therefor  upon  his  bond. 

Claims  for  Work  and  Material. — The  said  part of  the  second  part 

further  agree  that will  punctually  pay  the  workmen   who   ahall 

be  employed  on  tbe   aforesaid   road,   and   that will,   upon  the 

completion  of  tbe  work,  file  with  tbe  eammlssloners  an  affidavit  to  the  effect 

tbat  all  persons  who  did  work  or  furnished  material  for  tbe  said  part 

of  tbe  second  part  under  this  ^creement,  have  been  fully  paid  or  provided 
for.     Said  affidavit   Bball    further   set    forth   that   all    claims   for   damages 

against  said  part of  the  second  part  or  their  agents.  In  the  proaecntton 

of  tbe  work  aforesaid,  bave  been  fully  paid,  or  secured.  And  shall  give  bond 
for  such  peyment,  as  hereinbefore  provided. 
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Not  to  Sublet. — ABd  the  aafd  part ol  tke  s«eand  pArt  furtbar  *«ree 

that win    give personal    ktUntton    coDBtaatlr    to 

the  taltblul  prosecutlou  of  said  work  and  that will  not  assign 

or  sub-let  the  same  without  the  consent  of  the  part ol  the  flrat  part, 

but  keep  the  same  under oontrol, 

Contractort  Using  MateriaU. — The  eontntctor  shall  get  all  material  for 
use  upon  the  road,  of  whatever  kind  or  nature,  from  sucb  tocation  oa\y  as 
directed  by  the  engineer  and  when  at  work  on  the  Improvement!  throusb 
private  property  he  shall  only  use  materials  from  oil  adjacent  lands,  when 
and  where  directed  by  the  commissioners  or  engineer. 

Commencement  of  tke  Work. — The  part of  the  second  part  further 

agree  that will  begin  the  aforesaid  work  within 

days  after  the  execution  of  this  contract,  at  sucb  place  or  places  as  the 
engineer  and  commlestonera  may  desigaate  and  progress  therewith  from 
said  place  or  places  so  as  to  complete  the  same  In  accorilBnce  with  this 
asreemant  on  or  before  tbe day  of 

Engineer's  Ettimate.- — The  salA  part of  the  second  part  further  agree 

that  tbe  return  or  report  of  tbe  engineer  In  charge  of  tke  work  shall  be  the 
account  by  which  the  amouBt  of  tbe  materials  furalshed  and  work  done  shall 
be  computed. 

Engineer't  Certificate.— TiK  certlScate  of  (be  engineer  In  charge,  that  the 
work  has  been  faltblully  performed  In  accordance  with  tbe  reQulreoMOits 
of  this  contract  and  tbe  speclflcatlone  herein  contained,  shall  be  a  condition 

precedent  to  the  right  of  the  said  part of  tbe  second  part  to  receive 

payment  due under  this  agreement  for  the  work  or  any  part 

thereof. 

Montlil]/  Payments. — Monthly  payments,  if  desired,  shall  be  made  upon  the 
proper  certificate  from  tbe  engineer  In  charge  to  tbe  extent  of  90  per  cent  of 
the  value  of  the  work  done  at  tbe  time,  as  estimated  by  tbe  engineer,  pay- 
ments to  be  made  on  the  flfteentfa  (15)  of  each  calendar  month  for  the  work 
done  and  material   furnished  during  the  previous  month. 

Certificate  of  Completion. — Upon  the  completion  of  the  work  embraced  In 
this  agreement  the  engineer  shall  llle  with  the  commlBSloners  a  certificate 
stating  the  fact  of  the  proper  completion  of  the  contract. 

final  Payment.— The  contractor  shall  satisfy  the  commissioners  by  proper 
receipts  from  all  parties  furnishing  material  and  performing  labor,  that  tbe 
same  has  been  fully  paid  or  provided  for  before  be  shall  be  entitled  to  receive 
tbe  contract  price  In  full.  And  the  party  of  the  first  part  hereby  agrees, 
upon  completion  of  the  work,  and  receipt  of  the  engineer's  certificate,  to 

pay  the  said  part of  the  second  part  the  balance  then  due  said  contractor. 

But  this  right  to  the  reserved  per  cent  shall  only  accrue  when  the  entire 
contract  of  the  second  party  Is  complete;  and  not  upon  the  completion  of 
each  road,  or  distinct  part  of  tbe  work. 

Extra  Work. — It  Is  expressly  understood  that  the  said  part of  the 

second  part  shall  not  receive  payment  tor  any  extra  Work  of  any  hind  or 
nature,  unless  the  sffme  shall  be  ordered  by  the  chief  engineer  in  writing; 
and  the  claim  therefor  presented  at  the  ftrst  monthly  payment  thereafter, 
and  no  work  will  be  deemed  extra  that  fa  capable  of  being  measured,  com- 
puted or  estimated  under  these  spec Ifl cations. 

Interpretation  of  Speciflcatiom.— la  case  of  amMgnlty  of  expression  in 
the  speelflcatiOBs,  or  doubt  as  to  the  correct  interpretation  of  the  same,  tbe 
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matter  sball  be  submitted  to  tlie  ctalef  engineer,  wlioae  decielon  ahall  be  floal 
and  binding  on  both  parties. 

GENERAL  SPECinOATIOlTS. 

Clearing  and  OruDbing. — The  whole  of  the  right  of  way  or  ground  acquired 
or  set  apart  for  the  road  shall  be  cleared  ot  all  trees,  brush  or  other  perishable 
matter  which  shall  be  burned  or  removed  Irom  the  entire  (ace  of  the  ground 
to  be  occupied  or  set  apart  for  the  right  ot  way  In  such  a  manner  as  not  to 
damage  adjoining  lands,  crops  or  fences  or  disturb  the  engineer's  stakes.  But 
If  there  be  any  timber  on  the  right  of  way  of  merchantable  quality  It  shall 
not  be  burned  or  destroyed  but  cut  In  such  lengths  as  may  be  designated  by 
the  engineer  and  placed  In  a  convenient  place  for  removal  1^  the  commie- 
Bloners  or  their  agents  without  extra  compensation,  it  being  a  part  of  the 
wort  of  clearing. 

Trees,  saplings  and  brush  shall  be  cut  close  to  the  ground.  All  stumps 
ahall  be  grubbed  from  slopes  ot  cuts,  from  ditches,  from  new  channels  for 
waterways  and  elsewhere  on  the  right  of  way,  It  required. 

Clearing  and  grubbing  shall,  in  all  cases,  be  kept  500  feet  ahead  ol  grading, 
and  a  sevarate  price  shall  be  fixed  (or  each,  per  acre  actually  cleared  or 
grubbed.  No  payment  ahall  be  made  (or  removing  grass,  weeds,  briers,  small 
bushes,  fences  or  growing  crops  from  the  right  of  way  or  road  bed. 

Where  no  estimate  Is  made  of  clearing  and  grubbing  In  the  engineer's 
approximate,  the  prices  bid  for  excavation  must  Include  all  clearing  and 
grubbing  and  no  bid  will  be  considered  on  such  section  or  road. 


Orading. — Under  this  general  head  will  be  included  excavations  and  em- 
bankments required  for  the  formation  ot  the  road  bed.  or  In  any  way  con- 
nected with,  or  incident  to  tbe  construction  or  drainage  of  the  same,  or  the 
change  or  crossing  of  roads  and  streams. 

All  grading  shall  be  done  and  estimated  by  the  cubic  yard,  measured  in 
excavation  and  paid  for  as  excavation  only. 

The  road  will  be  graded  with  such  widths,  depths  and  slopes  of  cutting  and 
filling  as  the  engineer  may  determine;  and  such  ditches  shall  be  dug  within 
or  without  the  limits  of  the  road  as  directed. 

BxcavoHon. — The  road  bed  shall  be  of  such  width  and  cross  section  as  the 
engineer  may  direct  from  time  to  time,  as  the  work  progresses. 

All  excavation  and  grading  must  be  done  in  strict  accordance  with  the  line 
and  grade  stakes;  all  crests  shall  be  neatly  finished,  and  slopes  shall  be  true 
and  straight  and  of  such  Inclination  as  may  be  Indicated  from  time  to  time 
by  the  engineer. 

The  road  bed  shall  be  surfaced  smoothly  to  conform  to  grade  stakes,  and 
side  ditches  shall  be  excavated  to  tbe  depth  and  cross  section  Indicated  by  the 
engineer.  Excavation  for  ditches,  (or  change  of  channels  of  streams,  for 
change  of  roads  or  tyiproacbes,  for  foundation  (or  masonry,  and  excavation 
ot  any  kind  which  may  be  required  for  the  construction  o(  tbe  road,  ahall 
be  done  well  and  in  conformity  with  the  grades,  locations  and  cross  sections 
which  may  thereafter  be  determined  and  fixed  by  the  engineer. 

All  material  that  may  slide  (rom  the  sides  of  cutting.  If  the  slides  are 
attributable.  In  the  opinion  of  the  engineer,  to  the  carelessneBS  or  negligence 
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of  the  contractor,  ahall  be  removed  br  the  contreotor  at  his  own  coat,  to  sncta 
place  aa  the  engineer  may  direct. 

All  excarationB  shall  be  done  and  estimated  b7  the  cubic  ^ard,  meaaured 
In  excavation  and  paid  for  as  excavation  only. 

Material  excavated  from  without  the  elope  line  shall  be  at  contractor's  loss. 

Excavation  shall  be  classed  under  the  following  heads,  viz.:.  Earth,  Loose 
Rock,  and  Solid  Rock. 

Earth  shall  Include  loam,  clay,  sand,  chert,  cemented  sand,  Indurated  clay, 
Joint  clay,  pipe  clay,  decomposed  rock  and  shale,  and  all  other  material  of 
an  earthy  kind.  Earth  shall  also  include  loose  stone  or  boulders  which  do 
not  exceed  two  (2)  cable  feet  in  size,  inclosed  In  masses  of  earth  wherein 
the  proportions  of  boulders  or  loose  stone  is  one-hall  (V6)  or  less. 

Lootn  Rock  shall  include  hard  shale,  slate,  soft  friable  sandstone,  cemented 
gravel,  or  conglomerated  rock,  stratified  stone  In  layers  of  six  (6)  Inches  or 
less,  masses  of  boulders  or  detached  rocks,  tree  from  earth  In  which  the 
average  size  ot  boulders  or  detached  rocks  la  not  less  than  one  (1)  cubln 
foot,  nor  more  than  one  (1)  cubic  yard;  masses  of  earth  mixed  with  loose 
stone  ani^  boulders  ot  one  (1)  cubic  foot  or  more  average  else,  wherein  the 
proportion  of  rock  to  the  whole  mass  1b  more  than  one-half  {W. 

Solid  Rock  win  include  all  rock  in  place,  which  rings  under  the  hammer  In 
masses  of  more  than  one  (I)  cubic  yard  with  the  exception  of  stratlfled  stone 
described  in  the  speclflcatlon  for  loose  rock. 

Rock  Cuti  shall  be  excavated  below  grade,  and  afterwards  filled  to  grade 
with  small  stone  or  such  other  material  as  the  engineer  may  designate  and 
payment  shall  be  made  for  excavation  to  a  depth  of  one-halt  (^)  foot  below 
grade,  but  no  payment  shall  be  made  for  reflUlng  to  grade. 

Haul. — All  material  from  excavations,  except  when  otherwise  directed  by 
the  engineer,  shall  be  deposited  In  the  embankments.  The  cost  of  hauling 
and  depositing  or  placing  excavated  materials  in  embankments,  when  the 
average  haul  is  not  more  than  five  hundred  (600)  feet,  shall  bo  considered 
as  paid  for  in  the  price  paid  for  excavation. 

Extra  haul  ot  one  cent  (1)  per  cubic  yard  shall  be  estimated  and  paid  for 
as  tollows:  Whenever  material  from  any  cut  is  necessarily  hauled  a  greater 
distance  than  five  hundred  (600)  feet,  there  shall  be  paid  in  addition  to  the 
price  ol  excavation  the  price  ot  extra  haul  per  one  hundred  (100)  feet  for 
each  one  hundred  (100)  of  average  haul  in  excess  ot  an  average  haul  of  five 
bundred  (600)  feet.  Fractional  parte  ot  one  hundred  (100)  feet  of  extra  haul 
shall  be  paid  for  at  a  proportional  rate. 

Average  haul  shall  be  computed  for  each  cut  separately,  and  ebori:  haul 
from  one  cut  shall  not  offset  long  haul  from  another  cut.  The  average  haul 
from  one  cut  shall  be  the  distance  between  the  center  of  gravity  of  that 
portion  of  the  cut  hauled  and  center  of  gravity  of  the  (111  which  the  material 
hauled  from  that  cut  makes. 

Drain  Pipe. — Where  bids  ore  called  for  on  pipe  for  waterways  hauled  and 
laid  complete,  It  la  to  be  understood  the  commissioners  are  to  furnish  t.  o.  b. 
cars  at.  most  convenient  point  to  work,  the  contractors  to  unload  the  same 
in  a  careful  and  prudent  manner  at  place  to  be  turntsbed  by  the  commis- 
sioners. 

Where  bids  are  called  tor  on  pipe  tor  waterways  furnished  and  laid  com- 
plete, it  Is  to  be  understood  that  all  pipe  so  furnished  by  the  contractor  Is 
subject  to  inspection  by  the  engineer  and  must  be  of  an  approved  quality. 
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Matonry. — All  masonir  will  be  estimated  and  paid  for  by  tbe  cubic  yard 
and  will  be  Included  under  the  [oHowIdk  heads,  viz.:  Second  Class  Masonrj/, 
TMrd  Class  Magottrj/,  Box  Oulvert  Masonry,  Bip-Rap,  Paving,  Concrete 
Masonry. 

Second  Class  Masonrj/  will  be  rock-raoged  work  of  the  beat  description  to 
be  laid  In  cement  mortar  as  the  engineer  may  direct,  tbe  stone  to  be  of  tbe 
best  and  hardest  quality  which,  in  the  Judgment  of  the  engineer,  will  not 
disintegrate  or  split  from  exposure  to  the  weather.  All  face  stone  shall  be 
accurately  cut  and  lined  and  laid  in  courses  not  less  than  twelve  (12)  Inches 
thick,  and  decreasing  from  bottom  to  top  of  the  walls,  the  Joints  to  be  well 
broken — no  break  to  be  less  than  nine  (9)  Inches.  No  Joint  to  be  laid  more 
than  three-fourths  (%)  of  an  Inch.  All  stretchers  shall  have  at  least  as  much 
bed  as  rise  and  shall  hold  the  face  size  at  least  nine  Inches  back  Into  the 
wall  on  both  upper  and  lower  beds.  All  headers  shall  have  at  least  twice  as 
much  bed  as  rise  and  shall  bold  tbe  face  size  at  least  two  feet  back  into  tbe 
wall.  Headers  Hhall  occupy  at  least  one-fourth  of  the  wall.  No  header  shall 
show  on  the  face  less  size  than  the  thickness  of  tbe  course  in  which  it  la 
laid.  All  backing  shall  be  laid  with  the  largest  stone  practicable  and  thor- 
oughly grouted.  The  backing  stone  shall  always  be  cut  down  to  the  level 
of  the  course  before  it  is  set    No  spawls  shall  be  used  as  levelere. 

Third  Clast  Masonry  will  be  of  tbe  best  description  of  uncouraed  masonry 
to  ha  laid  In  cement  as  tbe  engineer  may  direct;  to  he  built  of  stones  not 
leas  than  eight  Inches  thick,  to  have  horizontal  beds  and  vertical  Joints  on 
the  face.  Vertical  joints  of  tbe  face  to  be  not  less  than  eight  (S)  Inches  from 
the  face,  and  as  much  more  as  the  stone  will  work.  No  Joint  to  be  laid  more 
than  three-fourths  (%)  ot  an  inch.  The  stretchers  and  headers  to  be  not 
less  than  two  (2)  feet  long;  to  have  beds  not  leas  than  fifteen  (15)  Inches 
wide  and  alwaya  at  least  as  wide  as  high.  At  least  one-fourth  of  the  whole 
number  of  stones  in  the  face  of  the  wall  to  be  headers  and  arranged  so  as  to 
distribute  them  as  equally  as  practicable  over  the  whole  face.  The  headers 
shall  run  through  the  wall,  or  Interlock,  or  be  connected  In  the  heart  of  It. 
The  backing  stones  shall  be  of  almllar  general  dlmei^slons  and  proportions 
as  the  face  stones  with  equally  good  beds  and  bond.  No  spawls  shall  ba 
used  as  levelere. 

Box  Cvivert  Masonry  will  he  laid  In  cement  mortar.  The  side  walls  shall 
be  built  ot  good-sized  and  well  shaped  stones  properly  laid  and  bound  together 
in  each  course  by  stones  extending  entirety  through  the  wall,  at  least  every 
six  feet  In  length  of  the  wall.  Headers  and  stretchers  shall  not  be  less  than 
fifteen  (15)  inches  wide  and  at  least  as  wide  as  high.  The  back  ol  walls  to 
be  built  the  same  as  the  front,  with  the  exception  of  the  facing.  The  upper 
course  to  have  at  least  one-half  (^)  of  the  stone  headers  and  its  atretchera 
In  no  case  less  than  fifteen  (15)  Inches  wide;  no  stone  in  this  course  to  be 
laid  less  than  six  (6)  Inches  thick.  The  covering  stones  to  he  sound  and 
strong  and  of  such  shapes  as  to  form  suitable  Joints;  to  be  approved 
thickness  according  to  width  of  opening,  but  In  no  case  less  than  eight  (S) 
Inches  thick  and  to  lie  with  their  whole  width  not  less  than  twelve  (12) 
Inches  on  each  side  wall.  Care  wUl  be  taken  to  show  a  neat  finish  at  tbe 
ends  of  tbe  culvert. 

Rip-Rap  shall  consist  of  stone  placed  as  the  engineer  may  direct  for  the 
protection  ot  masonry  or  earthwork. 


wGoogle 


OOOD  BOADB   INBTITHTB  S3 

Paving  shall  be  made  by  setting  atones  from  eight  (8)  to  twelve  <12) 
tnchea  In  depth  on  edge  breaking  Joints  as  directed  by  the  engineer. 

Oenerai. — The  ends  of  the  pipe  shall  be  protected  In  such  manner  as  may 
be  directed  by  the  engineer. 

The  hammering  or  dressing  of  stones  upon  a  wall  where  cement  is  being 
osed  is  expressly  forbidden;  and  the  stones  must  be  lowered  into  place  so 
as  to  not  diatarb  those  previously  laid. 

All  stones  for  different  classes  of  masonry  must  be  furnished  from  the  beet 
quarries  in  the  community  where  the  work  is  done. 

All  masonry  to  be  estimated  and  paid  for  by  the  cubic  yard;  and  the  number 
of  cubic  yards  to  be  paid  for  shall  be  the  actual  solidity  thereof,  by  strict 
mathematical  calculation — any  vacant  space  or  spaces  that  may  have  been 
left  therein  In  accordance  with  the  plans  and  speclflcatlons  of  the  work  and 
requirements  of  the  engineer  being  excluded;  and  no  double  measurement  of 
any  part  or  parts  of  said  masonry  being  allowed,  any  rule  or  custom  as  to  the 
mode  of  measurements  to  the  contrary  notwithstanding. 

The  price  per  cubic  yard  of  masonry  will  include  the  cost  of  furnishing  all 
materials;  tt  will  also  include  the  cost  of  foundatlone,  pumping,  balling, 
scattotding  and  alt  other  expenses  necessary  to  the  construction  and  the  com- 
pletion of  the  masonry  according  to  the  plans.  In  all  cases  In  which  It  is  not 
provided  by  these  speclQcatlons  that  It  ehall  be  otherwise;  and  the  contractor 
shall  be  at  all  risks  from  water  and  casualties. 

Cement  mortar  in  all  clBBses  of  masonry  must  be  made  of  one  part  of  good 
Portland  cement  and  two  parts  of  clean,  sharp  sand,  well  mixed  together  with 
dean  water.  In  clean  mortar  beds  conetructed  of  boards,  and  must  be  used 
Immediately  after  being  mixed. 

Sand  for  mortar  must  be  washed  it  not  clean  enough  to  be  used  otherwise. 

Alt  classes  of  masonry  laid  in  cement  must  be  neatly  pointed  with  cement 
mortar  finely  tempered. 

The  foundation  courses  for  all  classes  of  masonry  must  be  large  selected 
stones. 

No  masonry  of  any  kind  will  be  covered  up  before  being  accepted  by  the 
engineer. 

Foundations  for  masonry  shall  be  excavated  to  such  depth  as  to  secure  a 
sate  and  solid  foundation  ol  which  the  engineer  shall  Judge;  the  materials 
excavated  to  be  measured,  classlfled  and  paid  for  at  the  rates  provided  for 
like  materials  In  grading. 

When  a  safe  and  solid  loundatlon  can  not  be  procured  at  a  reasonable  depth, 
there  shall  be  prepared  by  the  contractor  such  artificial  foundation  of  timber, 
piling,  crib  work  or  concrete,  or  either  In  combination  with  concrete,  as  the 
engineer  may  direct. 

Timber  used  In  foundations,  bridges  or  otherwise,  shall  be  sound  white 
oak,  or  such  other  suitable  timber  as  the  engineer  may  approve.  It  will  be 
paid  for  per  thousand  feet  board  measure,  the  price  to  cover  material,  framing 
and  putting  in  place.  The  engineer  ehail  determine  the  alze,  shape,  manner 
of  framing  and  placing  all  timber  used  In  foundations. 

Concrete. — Concrete  must  be  composed  of  one  part  of  best  quality  Portland 
cement,  approved  by  the  engineer,  two  and  one-half  parts  of  clean,  sharp 
sand,  and  five  parts  of  dean,  sound,  durable  limestone,  dust  removed,  or 
other  sound  stone  acceptable  to  the  engineer,  and  so  broken  as  to  pass  through 
a  two  inch  ring. 
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Concrete  aball  be  mixed  In  a  batch  mtxer  of  approved  design,  or  If  In  small 
quantity  may  be  mixed  by  band  In  a  manner  to  be  decided  by  tbe  engineer. 

At  all  times  tbe  mixing  and  placing  of  concrete  sball  be  under  the  direction 
of  a  comiKtent  Inspector  and  shall  be  placed  In  a  careful  and  workmanlike 


The  necessary  forms  for  concrete  shall  be  furnished  by  tbe  contractor, 
prices  for  concrete  to  include  coat  of  same,  and  where  surfaces  are  exposed 
the  lumber  to  be  used  shall  be  dressed  and  Jointed  and  the  surface  of  the 
concrete  shall  present  a  neat  and  smooth  surface  when  forms  are  removed, 
no  forms  to  be  removed  from  concrete  until.  In  the  opinion  of  the  engineer. 
It  has  become  sufficiently  hardened.  Reinforcement  of  Iron  shall  he  used 
where  required  by  th$  engineer,  in  such  manner  as  he  may  direct. 

Location  of  Drains. — In  locations  where  but  a  small  quantity  of  water 
passes,  drain  pipe  may  be  substituted  for  culverts  as  may  be  directed  by 
the  engineer. 

Spectficatiom  for  Macadamieing. — The  work  to  be  done  under  this  speclB- 
cation  will  consist  in  laying  a  finished  roadway  in  accordance  with  plans  and 
specifications.  The  width  of  the  macadam  on  all  roads  shall  hereafter  be 
determined  by  the  Pike  Commissioners  or  the  engineer,  and  they  shall  have 
the  right  to  change  the  width  and  depth  at  their  option. 

Where  bids  are  called  for,  macadam  or  gravel  by  the  cubic  yard,  It  is  under- 
stood that  tbe  broken  stone  or  gravel  shall  be  delivered  In  carts  or  wagons 
holding  one  (1)  cubic  yard  or  multiples  thereof,  meaBurements  and  account- 
ing for  same  shall  be  at  the  point  of  spreading,  tbe  price  to  Include,  preparing 
the  subgrade.  shouldering  same,  quarrying  stone,  crushing,  loading,  hauling, 
spreading,  watering  and  rolling  same. 

Bub-Foundation. — When  tbe  excavation  and  embankments  have  been 
brought  to  a  proper  depth  below  the  Intended  surface  of  the  roadway,  the 
cross  section  thereof  conforming  In  every  respect  to  the  cross  section  of  the 
road  when  flnished,  the  same  shall  be  rolled  with  a  ten  ton  roller  until  the 
surface  Is  thoroughly  compacted.  If  any  depressions  form  under  such  roll- 
ing, owing  to  Improper  material  or  Tegetable  matter,  the  same  shall  be  re- 
moved and  good  earth  substituted,  and  the  whole  re-rolled  until  thoroughly 
solid  and  to  grade.  Whenever,  In  the  opinion  of  the  engineer,  the  sub-grade 
Is  In  proper  shape  to  receive  the  macadam,  the  contractor  will  be  required  to 
maintain  at  his  own  expense  until  the  macadam  is  put  on;  on  all  roads  which 
have  been  graded  by  former  commissioners  the  contractor  will  be  paid  tor 
dressing  and  re-surfacing  as  directed  by  the  commissioners  and  engineer. 

Banking. — Contractors  shall  procure  dirt  for  banking  from  ditches  and 
cuts,  but  not  from  embankment,  and  place  same  outside  and  against  boards 
flush  with  top  of  loose  stone  and  gradually  sloping  towards  ditches  as  directed 
by  engineer. 

First  Course  of  Broken  Stone. — After  the  road  bed  has  been  formed  and 
rolled,  as  above  specified,  and  has  passed  the  Inspection  of  the  engineer,  the 
first  layer  of  broken  stone,  consisting  of  stone  ranging  from  three  (3)  inches 
to  one  and  one-half  <1^)  Inches  In  size,  shall  he  deposited  In  a  uniform 
layer  and  rolled  repeatedly  with  ten  ton  roller  until  compacted  to  the  satis- 
faction of  tbe  engineer,  beginning  at  the  edges  and  working  towards  the 
center. 

The  depth  of  loose  stone  In  this  and  all  other  courses  should  be  measured 
by  blocks  the  required  thickness  of  the  said  loose  stones. 
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Ttiese  blocks  miiBt  be  placed  at  Irequent  Intervala  Eunld  tbe  loose  stone 
when  being  spread.  The  compacted  stone  in  this  course  must  be  four  (4) 
Inches  in  thickness,  or  of  such  thickness  as  the  engineer  may  direct 

If  the  stone  In  this  lower  course  creeps  ahead  of  the  roller,  and  will  not 
compact  properly,  the  stone  staall  be  sprinkled  ahead  of  the  roller  or  a  small 
quantitj  of  atona  screenings,  or  earth,  be  placed  over  the  surfooes  until  the 
atones  cease  to  sink  or  creep  In  front  of  the  roller,  and  Is,  in  the  Jadgment 
of  tbe  eDgineer,  hard,  firm  and  compact 

Becond  Cowrie  0}  Broken  Btone. — ^The  second  course  of  broken  stone  shall 
coDsist  of  two  <2)  inches,  after  compacting,  of  a  stone  ranging  from  three- 
fourths  <%)  inch  to  one  and  one-half  dU)  Inch.  This  course  shall  be 
spread  In  a  uniform  layer  in  depth  and  rolled  until  thoroughly  settled  in 
place.    Water  may  be  applied  ahead  of  the  roller  in  this  course. 

Bvrface. — When  the  two  courses  are  rolled  to  the  satisfaction  of  the  engi- 
neer, stone  screenings  ranging  from  three-tourthe  (%)  inch  to  dust,  or  other- 
wise if  directed  by  the  engineer,  shall  be  applied  In  a  thin  coat  over  the 
surface  of  the  road  and  shall  then  be  thoroughly  wet  with  a  street  sprinkler 
ahead  of  the  roller  with  the  object  In  view  of  flushing  as  much  as  possible  of 
the  ecreeniogs  Into  the  interstices  of  the  second  course,  the  operation  belnc 
repeated,  more  screenings  being  added,  wet  down  and  rolled  until  the  water 
Stands  on  the  surface  Instead  of  penetrating,  and  the  screenings  entirely  cover 
tbe  second  course  of  stone. 

The  contractor  will  be  required  to  use  such  screois  as.  In  the  opinion  of 
the  engineer,  will  give  most  satisfactory  results. 

Gutters  and  ditches  shall  be  constructed  on  the  liiieR  and  to  the  depth  and 
width  indicated  by  the  engineer,  and  the  same  to  be  paid  for  as  excavaUonB  at 
the  price  per  cubic  yard  named  in  contract  They  shall  be  constructed  in  a 
practical  manner  as  directed  by  the  engineer.  The  ditches  shall  be  excavated 
to  the  special  width  and  depth  and  to  the  slope  as  required. 

Ditches  shall  be  shaped  and  cleaned  up,  all  excess  material  be  r^noved, 
and  the  shoulders  rolled  hard  and  Brm  and  level  with  the  surface  of  the 
roadway,  after  the  broken  stone  has  been  completely  rolled  In  place. 

Tbe  road  surface  and  ditches  phall  be  maintained  by  the  contractor  until 
the  whole  road  shall  have  been  accepted. 


Bub-Foundation. — Sub-foundation  shall  be  prepared  In  the  identical  11 
specified  for  broken  atone  macadam. 

jSAoulderinj/.^Shoulderlng  Is  to  be  provided  as  specified  for  broken  stone 
macadam.  These  shoulders  should  be  at  least  six  (S)  Inches  high  to  retain 
the  material  while  It  is  being  placed, 

General. — The  engineer  may  stop  aoy  portion  of  the  work  It,  In  his  opinion, 
the  weather  Is  such  as  to  prevent  the  work  being  done  in  a  satisfactory 
manner. 

The  contractor  Is  expressly  forbidden  from  putting  down  macadam  or 
gravel  while  road  bed  Is  too  soft  from  rain  or  other  causes,  and  the  commla- 
sloners  or  their  representatives  shall  always  be  the  Judge  of  this. 

Tbe  water  used  by  tbe  contractor  for  sprlnkllnK  shall  be  secured  and  put 
on  the  road  at  his  own  expense,  the  engineer  to  be  the  Judge  of  tbe  time, 
manner  and  amount  of  sprinkling.  No  macadam  shall  be  put  down  during 
extreme  cold  or  freezing  weatber. 
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Th«  commiBaionerB  will  fumlBb  an  Inspector  to  receive,  measure  and  give 
a  ticket  lor  each  cubic  yard  of  cruBhed  etoae  or  Krarel  dellTered  at  the  place 
of  spreadlDK,  aald  tickets  to  be  paid  monthly  at  contract  price.  Tbe  measure- 
ments of  all  crushed  stone  or  gravel  shall  bo  at  place  of  spreading. 

When  received  by  the  eagrlneer,  surface  ditches  shall  be  cut  on  top  ot 
the  slope  of  excavation  and  at  foot  of  the  sitqie  of  such  dimension  and 
grades  as  he  may  direct,  same  to  be  paid  for  as  excavation. 

Where  It  becomes  necessary  to  create  borrow  pits,  same  must  be  staked  out 
by  the  engineer  previous  to  opening  same.  Care  must  be  taken  to  keep  such 
borrow  pits  a  anlform  and  regular  else  admitting  of  proper  measurements. 

All  materials  need  for  the  construction  of  road,  whether  dirt,  stone  or 
gravel,  shall  be  taken  from  such  location  as  directed  by  the  commlBsioners 
or  engineer. 

Stone  for  Repair. — Crushed  stone  shall  be  delivered  at  any  point  designated 
by  the  engineer,  and  dumped  along,  by  or  near  the  road  bed  tor  repairing 
purposes. 

Time  Allowed  for  ContpUtion. — The  time  allowed  the  contractors  in  which 

to  complete  the  entire  work  on  this  section  will  be months  from 

tbe  slgDlng  of  this  contract. 

Strict  AShtrence  to  the  Bpecificationa. — Bidders  are  informed  that  the 
engineer  will  allow  no  deviations  from  the  speclBcatlOBs,  except  upon  bis 
written  order. 

The  contractors  will  be  required  to  complete  tbe  whole  work  to  the  satis- 
faction of  tbe  commisaionera,  and  the  «iglneer,  and  In  accordance  with  the 
plans  and  speclflcatlons  hereto  annexed. 

Plans,  profiles  and  speclflcatlons  may  be  examined  and  further  Information 
obtained  at  the  engineer's  office. 

Form  of  Contract  Used  by  Orange  Conaty  Oood  Koads  ComnlBsIon. 

ORANGE  COITNTT  QOOD  ROADS   COHMI99ION. 

HIQHWAT   IVFBOTEMKNT. 

iNBTBUcnons  lo  BmnKss,  Cohibact,  Ain>  SpxcmcATiOHS. 

CONTRACT   AND   BPCCITICATIORB. 

For  Olearina  and  Onibbinff,  and  Orading,  the 

Sections  of  the  Countj/  Road  Betteeen 

and Orange  0<mntj/,  Xorth  Carolina. 


1.  Bids  shall  be  enclosed  In  plain  envelope  marked  In  upper  left-hand  cor- 
ner "Sealed  Bid,"  and  bearing  the  following  address: 

S.  Strudwlck,  Chmn.  Orange  County  Oood  Roads  Commission,  Hillsboro, 
North  Carolina, 

2.  The  bids  must  be  signed  by  the  indtvldual  members  of  a  firm  or  company 
making  bide  and  bear  also  the  legal  signature  of  the  firm  or  compaay. 

3.  Prices  must  be  given  in  both  writing  and  figures,  and  in  the  order  In 
which  they  appear  in  the  Hat  of  eetimated  quantitlee. 

4.  Bids  must  be  accompanied  by  a  certlfled  check  to  the  amount  ot  one 
hundred  (1100)  dollars  for  each  section  or  portion  thereof  on  which  the  bid 
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Is  made.  This  check  le  to  be  made  payable  to  the  Orange  County  Qood  Roads 
GommisBloa  and  1b  to  be  returned  to  tbe  bidder  If  he  propn-ly  ezecatea  this 
contract  within  fltteen  <I6}  days  after  notice  by  the  CommlBslon  of  the  ac- 
ceptance of  his  bid.  II  the  bidder  fall  to  execute  this  contract  within  fltteen 
days  after  such  notice  then  this  check  shall  become  the  proper^  of  tbe 
Orange  County  Good  Roads  Commission  absolutely. 

5.  Before  the  contract  Is  awarded  the  bidder  shall  furnish  satisfactory 
bond  In  a  surety  company  approred  by  tbe  Commission  In  the  sum  of  flity 
(60)  per  cent  Of  the  amount  of  the  bid  for  the  faithful  performance  of  the 
work,  and  for  Its  completion  within  the  time  agreed  upon. 

6.  The  Commlselon  reserves  the  right  to  reject  any  and  all  bids  and  to  re- 
advertlse  tor  bids  or  to  have  the  work  done  by  the  county  forcen. 

7.  The  work  is  divided  Into  sections  of  six  thousand  (6,000)  feet  each,  be- 


and  numbered  consecutively  1,  2,  3,  etc. 

8.  Separate  bids  must  be  made  for  esch  section;  but  single  bids  for 

sections  will  be  received,  provided  they  are  accompanied  by  separate  bids  for 
eacb  section. 

9.  Separate  bids  must  be  made  tor  each  of  the  following  dasBes  of  work: 
1.  Clearing  and  arubblng;  2.  Grading;  3.  Draining.  Single  bids  for  all  three 
classes  will  be  received,  provided  they  are  accompanied  by  separate  bids  for 
each  class. 

10.  The  estimated  quantities  glren  herewith  are  approximate  only  and  are 
given  as  the  basis  upon  which  all  bids  are  to  be  compared. 

11.  Copies  of  the  plans  and  profiles,  etc.,  may  be  seen  at  the  office  Of  S. 
Strudwick,  Chmn.,  Hlllsboro,  N.  C,  or  at  the  office  of  M.  H.  Stacy,  Sec.,  Cbapel 
Hin,  N.  C. 

ESTIMATXn  quAKTims. 

Section  ^o 

dearing.  Price  Bid. 

Light  (average  of  fewer  than  Ave  trees  one  ft.  in  diameter 
to  the  hundred  lln.  ft.  of  right  of  way} acres,     

Heavy  (average  of  more  tlian  dve  trees  over  one  ft.  in  diame- 
ter to  the  hundred  lln.  ft.  of  right  of  way) acres 

Exeavatio*. 

Earth   cu.  yda.        

Loose  Rock  "      "         

Ledge  Rock  "      "  

Borrowed  Material  "      "  

Overhaul   yd.     ft        

Concrete. 

Poundatlons   cu.  yds 

Headwalls    "      "  

Smalt  Culverts "      "  

Reinforced    "      "  

VimHed  Pipe. 

IWnch  .lln.    ft 

IB-Inch  "      "  

18-lnch  : "      "  

24-lnch  "      ■'  
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Comigatei  Iron  Pipe. 

12-inch  llD.    ft. 

IB-inch  "  " 

aWnch  "  '■ 

24-inch  "  " 

30-inch  "  " 

Se-inch  "  " 

«-inch  "  ■■ 

48-inch  "  ■■ 

Bubble  Jfofonry. 

PonndatlonH  and  PaTlns ctL  yds. 

HeadwallB  "  " 

Culverts  "  " 


CONTHACT. 
State  of  Nobth  Cabouna, 
CotrntT  or  Okahge. 

This  flODtract  for  Clearing  and  OrabUns,  QradlnfE,  Dr&ininc  the 

sections  of  the  county  road  between and 

in  OnuiKe  County,  made  and  concluded  this  the.... day  of ,  19..., 

t>etween  the  Qood  Roada  Commission  of  Orange  County,  party  ot  the  flrat 

part,  and  

operating  under  the  name  of 

putj  ot  the  second  part. 

Witneateth:  That  in  consideration  ot  the  suma  hereinafter  mentioned  to  be 
paid  by  the  party  of  the  first  part,  and  the  penalty  expressed  in  the  bond  of 
even  date  with  this  contract  and  annexed  hereto,  the  party  of  tbe  second  part 
hereby  agrees  with  the  party  of  the  first  part,  at  their  own  proper  expense, 
to  do  all  the  work  and  furnish  all  the  material  necessary  to  clear  and  grab, 

grade,  and  drain  the aectione  of  the  county  road  between 

and in  Orange  County,  in  accordance  with  the  plana  and  specifi- 
cations attached  hereto,  and  signed  by  the  Chairman  and  Secretary  of  tbe 
CommissioQ  and  the  Highway  Superintendent,  with  such  detailed  directions 
and  drawings  as  may  be  given  by  the  Engineer  during  construction,  and  ic 
full  compliance  with  the  terms  ot  this  contract 

Plans,  Profile;  and  Bpectficationa. — The  plans,  profiles,  and  apeclflcatlona 
are  hereby  made  a,  part  of  this  contract,  and  will  be  held  to  cover  any  and 
all  work  that  can  reasonably  be  understood  to  be  required  for  a  complete 
and  workmanlike  Job.  It  Is  understood  that  no  advantage  will  be  taken  of 
any  discrepancy  that  may  occur  in  the  drawings  or  any  ambiguity  that  may 
exist  In  the  specifications. 

Dispute*. — If  any  doubt  or  dispute  arise  as  to  the  proper  interpretation  of 
the  plans,  apecllicatlonB,  or  contract  the  complaint  shall  be  made  to  the 
Engineer  In  writing  and  shall  be  decided  by  him. 

Changes  in  Plan. — The  right  is  reserved  to  make  any  changes  in  alignment, 
grade,  or  cross  sections  that  may  seem  advisable  to  the  Engineer,  provided 
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tliat  payment  to  the  Ckintractora  shall  be  Increased  or  dlmlnlslied  In  propor- 
Uoo  as  tbe  amount  of  tabor  Is  Increased  or  dlmlniahed.  In  case  additional 
material  Is  required  by  the  change  ft  shall  be  paid  lor  at  the  price  made 
In  the  bid. 

Contractor's  Liability. — The  Contractors  shall  be  responsible  for  all  risks, 
aoctdents  and  damages  to  persona  or  property  that  may  occur  during  prosecu- 
tion ol  the  vork  by  reason  of  negligence  or  carelessness  on  the  part  at  the 
Contractors,  their  agents,  or  employees. 

Subletting  ContracU. — The  Contractors  agree  to  give  their  personal  atten- 
tion to  the  work  embraced  by  this  contract,  and  not  to  sublet  the  same,  or  any 
portion  of  it,  without  the  written  consent  ol  the  Commission.  In  case  sub- 
letting Is  permitted  the  parties  of  the  second  part,  herein  named,  shall  be 
held  tolly  responsible  tor  the  satisfactory  completion  of  the  work. 

Inatmction  to  Foreman. — Tho  superintendents  or  foremen  of  any  particular 
portion  of  the  work  shall  receive  and  obey  Instructions  from  the  Engineer 
til  case  the  Contractors  are  not  themselves  present. 

Beginning  ana  Oompletion  0/  tfte  Work. — This  work  is  to  be  begun  within 

days  after  the  execution  of  this  contract,  and  is  to  be  diligently  pushed 

to  completion  In  such  order  as  may  be  prescribed  by  the  Commission. 

The  Contractors  hereby  agree  to  complete  the  work  on  or  before 

and  should  they  fail  to  complete  the  work  on  said  date,  then  they  shall  forfeit 
the  sum  of  ten  ((10)  dollars  on  each  section  unfinished  tor  esch  and  every 
day  thereafter  until  the  work  is  completed. 

The  Commission  hereby  agrees  to  close  to  traffic  the  sections  upon  which 
work  is  being  done  it  requested  to  do  so  by  the  Contractors. 

Bond  for  Performance  of  Worfc.— Before  this  contract  Is  executed  the  Con- 
tractors shall  furnish  bond  In  the  sum  of  fifty  (60)  per  cent  of  the  amount  ot 
their  bid  for  the  faithful  and  diligent  performance  of  the  contract  and  for  the 
completion  of  the  work  In  accordance  with  the  above  conditions.  This  bond 
must  be  In  a  reliable  Surety  Company  and  must  meet  the  approval  ot  the 


Removal  of  Rejected  Work. — ^The  Contractors  shall  Immediately  remove 
and  reconstruct,  at  their  own  expense,  all  work  not  done  In  accordance  with 
this  contract,  and  failure  of  the  Engineer  to  disapprove  ot  any  work  at  or 
before  the  monthly  estimate,  or  any  time  before  the  final  completion  and 
acceptance  of  the  entire  work,  shall  not  constitute  an  acceptance,  notwith- 
standing the  materials  and  work  may  have  been  estimated  and  paid  for. 

Abrogation  of  Contract. — The  following  causes  shall,  at  the  option  of  the 
Commission,  constitute  an  abrogation  of  this  contract:  1.  Failure  on  part  ot 
the  Contractors  to  perform  the  work  according  to  the  terms  ot  the  contract; 
2.  Abandonment  ot  work  for  more  than  fifteen  (15)  days  continuously  unless 
prevented  by  an  act  of  Providence. 

Completion  of  Work  in  Case  of  Default. — If  the  Contractors  abandon  the 
work  or  otherwise  default  In  the  performance  thereof  the  Commission  shall 
have  the  work  completed  by  such  other  means  as  It  sees  fit,  and  the  total  cost 
of  completion  shall  be  borne  by  the  defaulting  Contractors. 

In  case  the  Contractors  default  la  the  performance  of  the  work,  no  equip- 
ment nor  material  belonging  to  them  and  situated  on  the  work  ehall  be 
removed  without  the  written  consent  of  the  Commission.  Such  material 
and  equipment  shall,  If  required  by  the  Commission,  be  used  In  completing 
the  work. 
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JMu>»  and  Ordinance*. — The  Coatractors  and  their  agents  ahall  so  coadnct 
the  work  as  to  fulOll  all  the  requirements  of  State,  county,  and  town  laws 
and  ordinances  that  apply  to  the  work,  and  shall  take  all  rsaaonable  precau- 
tions to  guard  against  accident  and  loss  of  life. 

Incompetent  and  Ditorderlv  Fertom. — Should  an^  person  employed  by  the 
Contractors  show  evidence  of  Incompetence  or  behave  disorderly  he  shall  be 
Immediately  dlechai%ed  on  request  from  the  Engineer,  and  shall  not  be 
acaln  employed  on  the  work  without  the  consent  of  the  Engineer. 

Definttione. — Where  the  word  "CommlBBion"  is  used  in  this  contract  It 
shall  be  understood  to  mean  the  Qood  Roads  Commission  of  Orange  County, 
party  of  the  first  part  to  this  contract,  or  their  authorised  representatives 
limited  to  the  particular  duties  entrusted  to  them. 

Where  the  word  "Contractors"  Is  used  It  shall  be  understood  to  mean 

,  parties  of  the  second  part  to  this  contract,  or  their  authorised 

rep  resentati  ves. 

Where  the  word  "Engineer"  is  used  It  shall  be  understood  to  mean  the 
Highway  Superintendent  of  Orange  County,  or  hia  authorised  repreeentative 
limited  to  the  particular  duties  detailed  to  him. 

Where  the  words  "satisfactory  to,"  "as  ordered,"  "as  permitted,"  "accepted," 
etc.,  they  shall  be  understood  to  mean  satisfactory  to,  as  ordered  by,  as  per- 
mitted by,  accepted  by,  the  Commission  or  Its  authorized  representative. 

Payments. — Payments  shall  be  made  by  the  Commission  to  the  Contractors 
ss  follows: 

On  monthly  estimates  furnished  by  the  Engineer,  ninety  (90)  per  cent 
due  on  Bald  estimates;  ten  per  cent  to  be  retained  until  a  section  la  completed, 
when  the  whole  amount  due  on  that  section  will  be  paid  on  certificate  fnan 
the  Engineer  that  the  work  on  that  section  has  been  completed  In  accordance 
with  the  specifications  and  contract.  All  partial  estlmateB  and  partial  pay- 
ments shall  be  corrected  In  the  final  estimate  and  final  payment 

In  accordance  with  the  foregoing,  the  Orange  County  Qood  Roads  Com- 
missioners, party  of  the  first  part,  agrees  to  pay ,  party  of 

the  second  part,  for  work  done,  at  the  rates  and  prices  set  forth  by  the  party 
of  the  second  part  In  the  lists  of  estimated  quantities  under  the  heading 
"Price  Bid." 
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Contract  to  lie  Aeod  and  XJnderatooA. — The  Contractors  bereby  agree  that 
tbe;  have  read  every  clause  la  tbe  contract  and  bave  examined  tbe  plans, 
profiles,  and  speclflcatlons,  Aid  tbat  they  understand  the  same  and  will  com- 
ply Tlth  all  the  terms  thereof. 

ThU  contract  is  to  be  executed  In  triplicate,  one  copy  to  be  retained  by  the 
Commission,  one  furnished  the  Contractors,  and  one  to  the  Bnglneer. 
Fwrther  Agreement*. 


In  wltnem  whereof,  we,  the  parties  to  these  presents,  have  hereunto  set 
our  hands  and  seals,  this  the  day  and  year  first  above  written. 


Oood  lUwds  Commission  of  Orange  County. 


Signed  In  the  presence  of: 


apBdnoATioirB. 

Worfc  to  fie  Done. — The  Contractors  are  to  furnish  all  equipment,  labor, 
and  material  required  for  the  clearing,  grubbing,  draining  and  grading  of  the 
road  above  designated  in  accordance  with  tbe  accompanying  plana  and  specl- 
flcatlons under  the  inspection  and  Jurisdiction  of  tbe  Engineer.  Said  plans 
and  specifications  are  to  be  signed  by  the  Chairman  and  the  Secretary  of  the 
Qood  Roads  CommlBslon  and  .by  the  Highway  Englaeer. 

Tbe  Contractors  are  to  leave  the  road  and  the  Immediate  vicinity  In  a  neat, 
presentable  condition  and  ready  for  surfacing. 

Clearing  and  OrutMng, — The  right  of  way  shall  be  cleared  to  a  width  of 
twenty  (20)  feet  on  each  aide  of  the  center  line,  unless  otherwise  specified 
by  the  Engineer;  all  trees,  bushes  and  brush  within  the  space  dslgnated  to 
be  cut  down  and  removed  to  tbe  adjoining  land  and  the  brush  burned,  as  the 
Bnglneer  may  direct 

Within  the  space  Included  by  the  slope  stakes  all  roots,  stumps  and  tim- 
bers imbedded  in  the  ground  shall  be  grubbed  out  or  removed  by  a  stump- 
pnller,  except  where  they  will  be  covered  by  a  flU  two  and  one-half  feet  or 
more  In  height.  In  which  case  they  may  be  cut  oO  at  the  surface  of  the  ground 
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All  Other  timber  oa  the  right  of  way  shall  be  cnt  cIobo  to  the  ground  or  pulled 
or  grubbed. 

Earthviork. — The  roadbed  shall  bs  graded  to  the  grades,  widths,  and  shapes 
shown  by  the  accompanying  plans,  profiles,  and  cross  sections,  which  are  a 
part  of  these  speclflcatlons. 

Excavation. — Under  the  head  of  ezcaTatlon  shall  be  Included  all  ezcsTatlon 
required  tor  the  formation  ol  the  roadbed,  cutting  drainage  ditches,  cutting 
new  channels  for  streams,  cutting  all  necessary  approaches  for  intersecting 
roads,  and  all  ezcavatlon  necesjsary  to  the  proper  Gonstructlon  at  the  road. 
Including  the  hauling  and  depositing  of  the  material  In  embankments  wher- 
ever required  by  the  Engineer,  excepting  that  all  material  required  to  be 
hauled  more  than  six  hundred  (600)  feet  shall  be  classed  as  overhaul  and 
shall  be  paid  for  according  to  contract. 

All  grading  shall  be  done  and  paid  for  tay  the  cubic  yard  measured  In  exca- 
vation unless  a  bid  be  accepted  for  a  certain  amount  per  mile.  In  whkh 
case  there  will  be  no  extra  charge  for  overhaul  nor  for  borrowed  material. 

No  material  shall  be  borrowed  except  when  the  amount  excavated  from  the 
roadbed  In  one  thousand  (1,000)  feet  in  each  direction  from  the  place  of 
deposit  Is  Insufllclent  to  make  the  required  embankment,  unless  it  is  specially 
authorised  by  the  Engineer.  Nor  will  payment  be  made  for  borrowed  ma- 
terial if  an  equivalent  amount  be  wasted  within  one  thousand  <1,000)  feet  on 
either  side  of  the  place  of  deposit,  unless  the  material  wasted  is  unflt  for  use 
in  the  embankment  and  Is  ordered  wasted. 

BoTTOK  P<ts.— Where  borrow  pits  are  necessary  they  shall  be  staked  off  by 
the  Engineer,  and  on  completion  shall  be  dressed  up  to  a  uniform  surface 
and  grade  so  as  to  drain  oft  the  water. 

ClaiHfication  of  Material. — All  excavation  shall  be  claased  under  the  follow- 
ing heads:    1.  Earth;  2.  Loose  Rock;  3.  Ledge  Rock. 

Earth  shall  Include  all  material  that  can  reasonably  be  plowed  and  that 
does  not  come  under  the  classlQcatlon  of  loose  rock. 

Loose  Rock  shall  Include  all  stone  found  In  separate  pieces  containing  more 
than  one  cubic  foot  and  less  than  six  cubic  feet,  and  all  shale  and  slate  loose 
enough  to  be  removed  without  blasting. 

Ledge  Rock  shall  include  all  rock  and  boulders  over  six  cubic  feet  In  volume 
which  requires  blasting  for  its  removal. 

No  unsightly  piles  of  rock  or  rubbish  of  any  sort  shall  be  left  within  the 
right  of  way  by  the  Contractors  when  they  have  finished. 

Embankments. — Embankments  shall  be  formed  of  earth,  gravel,  or  rock. 
They  shall  not  contain  loose  vegetable  matter  nor  refuse  matter  of  any  kind. 
When  sod  Is  placed  In  embankments  It  shall  be  placed  near  the  edges  and  at 
least  two  feet  below  the  flnlshed  surface,  otherwise  It  shoU  be  wasted. 

Embankments  shall  be  formed  In  layers  approximately  one  foot  in  depth, 
and  the  material  shall  be  spread  as  dumped  by  allowing  the  scrapers  to  turn 
over  gradually  instead  of  dumping  In  heaps. 

When  an  embankment  Is  formed  of  rock  the  rock  shall  be  carefully  placed 
and  the  spaces  filled  with  earth  or  gravel. 

Drainage. — Under  the  head  of  drainage  Is  Included  all  tile  drains  necessary 
for  draining  the  subgrade,  all  cross-over  drains  of  whatever  character,  all 
waterways  that  shall  be  classed  by  the  Engineer  as  culverts,  whether  of  pipe, 
concrete,  stone,  or  steel  and  concete,  and  all  paving  of  waterways  and  channels 
leading  to  and  from  the  same. 
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Where  required  by  the  Englnaer,  catch  hasliiB  shall  be  conatnicted  at  the 
entrance  to  calTerts,  aod  tha  outlets  shall  be  paved  or  otherwise  protected 
from  undermining,  aa  the  Engineer  may  direct. 

Outverta. — Culverts  shall  be  bnllt  of  one  of  the  following  materials:  1. 
Stone;  2.  Tltrlfled  pipe;  3.  Corrogated  pure  Iran  pipe;  4.  Concrete.  Their 
location,  length,  area  of  waterway,  and  type  shall  be  as  directed  by  the 
Engineer. 

Btone. — The  use  of  rubble  masonry  will  be  allowed  for  culverts  up  to  spans 
of  four  feet.  The  bottom  shall  be  paved  with  stone  to  a  depth  of  not  less  than 
ten  Inches,  and  the  arch  shall  have  a  thlchnesB  of  at  least, one  foot.  The 
stone  shall  be  laid  In  good  cement  mortar  of  the  proportions  1:2^. 

Titrlfted  Pipe  will  be  allowed  for  culverts  only  when  the  earth  covering  will 
be  two  or  more  feet  The  pipe  shall  be  of  good  quality,  well  burned  and 
free  from  cracks,  and  shall  have  well-formed  bells. 

The  pipe  shall  be  laid  to  a  uniform  grade  of  not  less  than  one-fourth  Inch 
to  the  loot  Both  inlet  and  outlet  ends  shall  be  protected  by  headwalls  of 
concrete  or  stone  laid  In  cement  mortar  of  proportions  1:2^  The  bachfllllng 
ehall  be  carefully  tamped  In  and  no  rocks  will  be  allowed  to  touch  the  pipe. 

COTTugatei  Iron. — Where  corrugated  Iron  Is  used  for  culverts  It  shall  be 
of  a  quality  and  gauge  Battsfactory  to  the  Engineer.  The  speclQcations  as 
to  alignment,  grade,  headwalls,  and  manner  of  laying  are  the  same  as  for 
vltrtfled  pipe. 

-  Concrete- — Concrete  for  culverts  shall  be  composed  of  a  good  grade  of 
Portland  cement,  which  will  meet  the  Bpeclflcatlons  for  same,  hereinafter 
given,  clean,  sharp  sand,  Euid  crushed  stone  or  gravel  In  the  proportions 
1:2^:6  for  small  culverts,  1;2:4  for  reinforced  culverts,  and  1:3:6  for  founda- 
tions. 

The  concrete  shall  be  thoroughly  mixed  and  spaded  into  the  forms,  the 
coarse  material  being  pressed  away  from  the  forma  to  allow  a  smooth  surface 
of  the  liner  material  to  be  farmed.  The  culverts  shall  be  built  to  the  dimen- 
sions given  by  the  Engineer,  and,  unless  otherwise  specified,  the  details  shall 
be  those  given  In  Economic  Paper  No.  2S  of  the  North  Carolina  Geological 
Survey. 

No  mortar  that  has  stood  more  than  forty  minutes  will  be  allowed  to  be 
used. 

Where  concrete  Is  to  be  Joined  to  concrete  that  has  already  partially  set 
the  contact  surface  of  the  latter  shall  be  thoroughly  wet  and  covered  with  a 
coating  of  neat  cement  paate. 

All  concrete  while  setting  must  be  protected  from  freezing  and  from  hot 
sunshine.  It  must  be  sprinkled  twice  each  day  for  four  days,  or  longer  if 
required  by  the  Engineer,  unless  kept  sufficiently  wet  by  rain. 

The  contract  price  for  all  culverts  and  drains  shall  Include  all  necessary 
excavation,  all  required  materials,  laying  or  constructing  the  culverts  accord- 
ing to  specifications,  and  backflUtng  to  the  original  surface  of  the  ground,  or 
to  bottom  of  side  ditch  In  case  of  lateral  drains. 

Cement. — All  cement  used  on  the  work  embraced  by  this  contract  shall  be 
of  a  sUndard  brand  of  Portland  cement,  and  shall  be  accompanied  by  a  cer- 
tificate from  the  dealer  ehowing  when  It  was  shipped  from  the  mills. 

It  shall  be  stored  where  It  will  be  protected  from  the  weather  and  In  such 
a  manner  that  each  shipment  shall  be  kept  separate  from  the  others. 
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The  EnKlneer  shall  at  all  times  have  acc«es  to  the  cement  for  the  purpose 
of  testing  it 

At  least  three  samples  of  each  Bhlpment  sliall  be  famished  the  Engtneer 
for  the  purpose  of  testing. 

The  tests  shall  1>e:  first,  for  fineness;  second,  tor  constancy  of  volume;  third,' 
for  tensile  strength ;  fourth,  chemical  tests. 

Finejiest. — The  fineness  shall  be  such  that  not  less  than  ninety-eight  (98) 
per  cent  hy  weight  shall  pass  through  a  No.  60  standard  sieve,  having  2,500 
meehes  per  square  Inch,  and  not  less  than  ninety-one  (91)  per  cent  by  weight 
shall  pass  through  a  No.  100  standard  sieve,  having  10,000  meehea  per  square 

Corutanct/  of  Toltivle. — Pats  of  neat  cement  paste  about  three  inches  in 
diameter,  one-half  inch  thick  at  the  middle,  and  t&perlng  to  a  thin  edge  shall 
be  exposed  in  moist  air  at  normal  temperature.  One  pat  Is  then  to  he  kept 
in  water  and  one  in  moist  air  for  seven  days,  and  one  In  ste&m  above  boiling 
water  tor  five  hours.  At  the  end  of  the  tests  the  pat  shall,  to  meet  the  re- 
quirements, be  hard  and  show  no  signs  of  distortion,  checking,  cracking,  or 
disintegration.  Where  there  Is  sufficient  time  two  pats  shall  be  kept  twenty- 
eight  days,  one  In  water,  one  In  air,  before  the  cement  is  used  in  construction. 

Tensile  jSlrenfith.— Briquettes  of  neat  cement  mixed  three  minutes  and 
pressed  firmly  Into  the  molds,  and  kept  twenty-four  hours  in  moist  air  at  a 
temperature  not  lower  than  65  F.,  and  in  water  six  days,  shall  ehow  a  tsneile 
strength  of  at  least  five  hundred  (500)  pounds  per  square  Inch. 

Cftemicol  Teita. — The  Commission  may  have  chemical  analyses  made  and 
reject  any  cement  which  shows  adulterations  or  excess  of  ingredients  which. 
In  its  Judgment,  renders  it  unsuitable  fpr  the  work. 

ateel. — Mesh  reinforcement  and  deformed  bars  shall  be  placed  where  ^eel- 
fled  in  the  plans  or  where  ordered  by  the  Engineer.  Both  shall  be  of  mild 
steel  and  of  the  sizes  and  weights  per  square  foot  specified.  All  reinforce- 
ment shall  be  placed  so  as  to  distribute,  as  nearly  as  possible,  the  load  equally 
throughout  the  reinforcement. 

jSteel  BHdpes. — The  design  and  specifications  for  steel  bridges  shall  be 
embodied  in  a  supplemental  set  of  specifications  which  shall  become  a  part 
of  these  specifications  when  attached  hereto  and  properly  signed. 

BUoks  Used  ]■  IredeU  County. 

The  following  blanks  have  been  found  very  aatisfactory  for  the  work 
in  Iredell  County,*  which  had  an  organization  similar  to  that  described 
in  this  paper.  The  first  blank  ia  one  that  is  used  in  obtaining  rights-of- 
way  for  highways  without  any  compenaation  to  owners.  The  second  is 
an  agreement  that  is  signed  by  persona  living  along  the  proposed  road, 
when  it  has  been  impossible  to  obtain  signatures  to  the  previous  docu- 
ments of  all  land  owners  along  the  proposed  road.  Thus  far,  but  very 
little  baa  bad  to  be  paid  for  right-of-way,  and  in  nearly  all  cases  land- 
owners have  been  perfectly  willing  to  sign  these  papers,  in  order  to  get 
the  good  road  constructed ; 


■  TbMa  blukki  wen  tinpued  bj  W.  8.  Fallia.  Hlchirk)'  Eoiinnr. 
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WHBREAS,  THE  PUBLIC  ROAD  bae  beea  designated  by  the 

Board  of  CommlBstonerB  of  Iredell  County  aa  a  proper  road  for  Immediate 
Buirey,  location  and  building;  and,  wbereae,  tt  may  be  neceeaary,  at  many 
points,  to  euirey,  locate,  relocate  and  widen  said  road,  in  order  to  a  suo- 
ccBBful  completion  thereof,  for  the  benefit  of  the  greatest  number  of  people 
In  the  community  through  which  tt  Is  to  be  surreyed,  located,  relocated  and 
built;  and,  whereas,  we  desire  the  completion  of  said  road  at  the  earliest 
possible  moment,  and  the  greatest  number  of  miles  of  said  road  built  out  of 
the  money  to  be  expended  for  roads 

NOW,  THEREFORE,  we,  the  undersigned  cltltens  and  property  owners 
along  the  route  of  said  proposed  road,  do  hereby  show  our  appreciation  and 
cooperation  In  the  progressive  spirit  of  the  county  in  the  surreylng,  locating, 
relocating  and  building  of  said  road,  by  granting  to  the  county  of  Iredell, 
through  lU  proper  authority,  permission  to  enter  upon  our  land,  survey,  lo- 
cate, relocate  and  build  said  road,  as  may  be  deemed  advisable  by  said  county 
authorities,  without  any  compensation  to  us,  and  by  reason  of  the  construc- 
tion of  said  road,  doing  aa  little  damage  as  possible  to  the  freeholders  along 
said  proposed  public  road. 

IN  TESTIMONT  WHEREOF,  we  set  our  hands  to  this,  the day  of 

July,  1911. 


StateBvlUe.  N.  C,  ,  191... 

TO  THE  BOARD  OP  COUNTT  COMMISSIONBRS          , 
OF  IREDEXL  COUNTT: 
Gentlemen:     The  party  wh<Me  name  or  names  are  signed  hereto  mutually 
and  severally  offer  and  agree  to  hold  the  county  of  Iredell  free  from  all 
cost  that  may  be  occasioned  and  made  necessary  (by  the  present  survey)  lu 
order  to  obtain  the  "right  of  way"  over  the  lands  of 

for  the  purpose  of  constructing  the  new  road  known  as  the 

road  between  and  

The  above  offer  and  agreement  Is  made  In  consideration  of  the  early  con- 
struction of  the  said  road,  and  that  it  be  constructed  on  the  survey  as  now 
inade.  The  amount  of  any  coat  or  damage  allowed  tor  the  right  ot  way  over 
the  above  land  we  offer  and  agree  to  pay,  provided,  that  the  county  proceed  to 
have  the  amount  legally  adjusted  as  provided  by  law. 


The  tbird  blank  is  a  form  of  contract  used  for  hiring  teams.     This  is 
signed  in  duplicate :  one,  a  white  sheet,  is  retained  by  the  County  Bond 
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The  Engineer  ehall  at  all  times  have  acceBB  to  the  cement  for  the  purpose 
ot  teetlng  It 

At  least  three  samples  of  each  shipment  shall  be  furnished  the  Engineer 
for  the  purpose  of  testing. 

The  tests  shall  be;  flrst,  for  fineness;  second,  tor  constancy  of  volume;  third,' 
for  tensile  strenBth;  fourth,  chemical  tests. 

Fineness.— The  QneneBs  shall  be  such  that  not  less  than  ninety-eight  (BS) 
per  cent  by  weight  ehall  pass  through  a  No.  60  standard  sieve,  having  2,600 
meshes  per  square  inch,  and  not  less  than  ninety-one  (91)  per  cent  by  weight 
shall  pass  through  a  No.  100  standard  sieve,  having  10,000  meshes  per  square 
inch. 

Conttancn  of  Volutke. — Pats  of  neat  cement  paste  about  three  Inches  in 
diameter,  one-half  inch  thlclc  at  the  middle,  and  tapering  to  a  thin  edge  shall 
be  exposed  in  moist  air  at  normal  temperature.  One  pat  Is  then  to  he  kept 
in  water  and  one  In  moist  air  for  seven  days,  and  one  In  steam  above  boiling 
water  for  five  hours.  At  the  end  of  the  tests  the  pat  shall,  to  meet  the  re- 
quirements, he  hard  and  show  no  signs  of  distortion,  checking,  cracking,  or 
disintegration.  Where  there  Is  sufficient  time  two  pats  shall  he  kept  twenty- 
eight  days,  one  in  water,  one  in  air,  before  the  cement  is  used  in  construction. 

Tensile  fitren(rth.^Briquettes  of  neat  cement  mixed  three  minutes  and 
pressed  firmly  into  the  molds,  and  kept  twenty-four  hours  in  moist  air  at  a 
temperature  not  lower  than  65  F.,  and  In  water  six  days,  shall  show  a  tensile 
strength  of  at  least  five  hundred  (500)  pounds  per  square  inch. 

Chemical  Tests. — The  Commission  may  have  chemical  analyses  made  and 
reject  any  cement  which  shows  adulterations  or  excess  of  Ingredients  which, 
in  its  judgment,  renders  it  unsuitable  fpr  tUe  work. 

jSteel.— Mesh  reinforcement  and  deformed  bars  shall  be  placed  where  speci- 
fied in  the  plans  or  where  ordered  by  the  Engineer.  Both  shall  be  of  mild 
steel  and  of  the  sizes  and  weights  per  square  foot  specified.  All  reinforce- 
ment shall  be  placed  so  as  to  distribute,  as  nearly  as  possible,  the  load  equally 
throughout  the  reinforcement. 

Steel  Bridges. — The  design  and  speclflcations  for  steel  bridges  shall  be 
embodied  in  a  supplemental  set  of  speclflcations  which  shall  become  a  part 
of  these  specifications  when  attached  hereto  and  properly  signed. 

Blanks  Csed  Jn  Iredell  County. 

The  following  blanks  have  been  found  very  satisfactory  for  the  work 
in  Iredell  County,*  which  had  an  organization  aimilar  to  that  deacribed 
in  this  paper.  The  first  blank  is  one  that  is  used  in  obtaining  rights-of- 
way  for  highways  without  any  compensation  to  owners.  The  second  is 
an  agreement  that  is  signed  by  persons  living  along  the  proposed  road, 
when  it  has  been  impossible  to  obtain  signatures  to  the  previous  docu- 
ments of  all  land  owners  along  the  proposed  road.  Thus  far,  but  very 
little  has  had  to  be  paid  for  right-of-way,  and  in  nearly  all  cases  land- 
owners have  been  perfectly  willing  to  sign  these  papers,  in  order  to  get 
the  good  road  constructed ; 


■  Thaae  blaoka  mm  pnpuvd  by  W.  8.  Fallia,  Hiihway  EuiiaHr. 
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Na  U  160. 

BOAD  PCTITION. 

WHEREAS.  THE  PUBLIC  ROAD  has  been  deelKnated  by  the 

Board  of  Commissioners  of  Iredell  ConDty  as  a  proper  road  lor  Immediate 
surver,  location  and  building;  and,  whereae,  it  may  1w  necessary,  at  many 
points,  to  survey,  locate,  relocate  and  widen  Bald  road,  in  order  to  a  buc- 
ceasful  completion  thereof,  for  the  beueflt  of  the  greatest  number  of  people 
In  the  community  through  which  It  la  to  be  surreyed,  located,  relocated  and 
built;  and,  whereaa,  we  desire  the  completion  of  eaid  road  at  the  earliest 
poesible  moment,  and  the  greatest  number  of  miles  of  said  road  built  out  of 
the  money  to  be  expended  for  roade 

NOW,  THEREFORE,  we,  the  under  signed  cittiens  and  property  owners 
along  the  route  of  Bald  proposed  road,  do  hereby  show  our  appreciation  and 
codperatlon  tn  the  progressive  spirit  of  the  county  in  the  surveying,  locating, 
relocating  and  building  of  said  road,  by  granting  to  the  county  of  Iredell, 
through  its  proper  authority,  permlBsion  to  enter  upon  our  land,  surrey,  lo- 
cate, relocate  add  build  said  road,  as  may  be  deemed  advleable  by  said  county 
authorities,  without  any  compensation  to  us,  and  by  reason  of  the  construo- 
tlon  of  said  road,  doing  as  little  damage  as  possible  to  the  freeholders  along 
said  proposed  public  road. 

IN  TESTIMONY  WHEREOF,  we  set  our  handa  to  this,  the day  of 

July,  1911. 


SUtesvllle.  N.  C,  191. . . 

TO  THE  BOARD  OP  COUNTY  COMMISSIONEHS           « 
OP  IREDELL  COUNTY: 
Qentlemen:     The  party  whose  name  or  names  are  signed  hereto  mutually 
and  severally  offer  and  agree  to  hold  the  county  of  Iredell  tree  from  all 
cost  that  may  be  occaeloned  and  made  necessary  (by  the  present  survey)  in 
order  to  obtain  the  "right  of  way"  over  the  lands  of 

for  the  purpose  of  constructing  the  new  road  known  as  the 

road  between  and  

The  above  offer  and  agreement  is  made  In  consideration  of  the  early  con- 
struction of  the  said  road,  and  that  It  be  constructed  on  the  survey  as  now 
made.  The  amount  of  any  cost  or  damage  allowed  for  the  right  of  way  over 
the  above  land  we  offer  and  agree  to  pay,  provided,  that  the  county  proceed  to 
have  the  amount  legally  adjusted  as  provided  by  law. 


The  third  blank  is  a  form  of  contract  used  for  hiring  teams.     This  is 
ngned  in  duplicate :  one,  a  white  sheet,  is  retained  by  the  County  Eoad 
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CominiBsion,  and  the  duplicate,  a  yellow  sheet,  is  retained  by  the  con- 
tractor : 

conraAfn  tob  htbihg  txaub. 

Thi»  Agreement,  made  and  concluded  thla  the  day  of 

101. . .,  between  the  county  of  Iredell,  State  of  North  Carolina,  through  and 
In  the  person  ot  the  County  Bnglneer  of  aatd  county,  or  his  properly  author- 
ized agent  or  representative,  as  the  party  of  the  first  part,  and 

as  party  ot  the  second  part, 

WUnetteth,  That  for  and  In  consideration  of  the  money  to  be  paid  the 
party  of  the  second  part  by  the  party  ot  the  first  part,  at  a  rate  per  hour 
or  day  as  hereinafter  agreed  upon,  the  party  ot  the  second  part  shall  furnish 

to  the  county team  or  teams,  consisting  of  two each, 

together  with  harness  and  driver  for  same,  and  the  period  of  such  employ- 
ment shall  be  from to The  team 

or  teams  so  hired  by  the  party  of  the  first  part  shall  be  cared  for,  stabled, 
and  fed  by  the  party  of  the  second  part  at  his  own  proper  cost  and  expense, 
and  the  party  of  the  first  part  shall  have  the  right  to  use  said  team  anywhere, 
during  the  continuance  ot  this  contract,  within  a  radius  ot miles  of 

The  aforesaid  team  or  teams  shall  be  used  by  the  county  continuously 
every  day  unless  prevented  by  weather  conditions  or  other  unavoidable  causes 
Incident  to  the  carrying  on  of  the  work. 

If  the  County  Engineer  Is  ot  the  opinion  that  the  team  so  furnished,  or  the 
driver  or  the  harness  so  furnished.  Is  unfit  for  the  work  required,  the  partr 
of  the  second  part  sbaJl,  upon  being  so  Informed,  at  once  replace  them  with 
others  that  shall  be  satisfactory  to  the  foreman  In  charge  of  the  work. 

The  drivers  ot  the  team  or  teams  shall  be  able-bodied  men,  not  less  than 
eighteen  years  of  age,  and  when  not  engaged  In  handling  their  teams  shall 
do  such  other  work  as  the  foreman  shall  direct,  and  shall  in  all  respects  be 
subject  to  the  discipline  of  said  foreman  during  the  hours  engaged  on  the 
work.  » 

The  teams  sliall  work  the  same  number  of  hours  worked  by  the  teams 
owned  by  the  county,  not  ordinarily  to  exceed  ten  hours  per  day. 

It  is  hereby  SPECIALLY  UNDERSTOOD  AND  AGREED  between  both 
parties  to  this  contract  that  the  party  ot  the  first  part  shall  retain  out  of 
any  money  that  is  due,  or  may  become  due,  to  the  party  of  the  second  part, 
the  sum  of  ten  dollars  (flO.OO)  to  protect  the  party  of  the  first  part  from 
loss,  acknowledged  and  agreed  to  by  the  party  of  the  second  part,  as  follows: 
Should  any  team  ot  the  party  of  the  second  part  be  late  In  reaching  the  loca- 
tion of  the  work  where  It  Is  understood  that  work  is  to  be  or  is  being  done, 
or  at  such  place  as  the  foreman  instructs  the  driver  ot  such  team  to  be.  the 
sum  of  one  dollar  (|1.00)  shall  be  deducted  for  each  hour  or  fractional  part 
of  an  hour  such  team  Is  late.  Should  the  team  or  teams  of  the  party  of  the 
second  part  be  absent  for  an  entire  day  during  the  continuance  of  this  con- 
tract the  party  of  the  first  part  shall  have  the  right  to  cancel  this  contract, 
and-the  entire  sum  ot  ten  dollars  ((10.00)  be  deducted  from  the  amount  due  ' 
said  party  of  the  second  part,  and  the  party  of  the  second  part  hereby  releases 
all  right  and  claim  to  such  sum  deducted. 

This  contract  shall  be  signed  by  the  foreman  in  charge  of  the  work  and 
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Bball  b«  considered  tbe  aceot  or  repreeeotRtlTe  of  the  county  In  connection 
berewltb. 

Tba  rate  per  hour  tar  tbe  eervlce  of  the  above  team  or  te&ms  shall  be 

per  hour  for  each  team  wltb.hameas  and  driver  Included. 

Foreman. 

WitnesB 

Fart]'  of  tbe  Second  Part. 

The  fourth  blank  ia  a  form  used  for  monthly  report  of  county  road 
work,  which  ia  made  out  by  each  foreman,  haoded  in  to  the  superintend- 
ent, and  then  traneferred  by  him  without  criticUus  to  the  Chief  Engi- 
neer (page  97). 

The  fifth  blauk  is  the  form  of  pay  roll,  that  has  been  fonnd  very 
satisfactory,  which  is  made  out  in  triplicate :  the  white  sheet  is  sent  to 
the  Treasurer  of  the  Koad  Commission ;  the  green  one  is  posted  at  camp ; 
and  the  yellow  one  is  retained  in  the  book  by  the  foreman,  which  is 
signed  by  the  employees.  These  blanks  are  checked  up  and  signed  by 
the  foreman. 

Similar  pay  roll  sheets  are  used  for  grading,  and  all  forms  of  con- 
struction work  (pages  98  and  98). 


ly  Google 


PBOCEKDmOa    OF 


If 

1 
J 

1 

i 
1 

3 

i 

1 

1 

i 
i 

1 

i    \ 
1    i 
1    1 
i    \ 

\   \  ' 
•s 

I  \ 

i 

i 

J  1 
1  la 

III 

i 
i 

il  1 

i 

1 

1 

1 
1 
1 

<> 

\ 

S 

i 

i 

1 

a 

1 

i 

a 

i 

1  - 

\     3 
1^ 

^ 

J 

1 

1 
! 
1 

s 

1 

■  i 

■     2 

1      2 

1 

r  1 

2;  ,        a 

- 

- 

- 

1 
1 

i 

i 

i 

a 

i 

1 
s 

i 

1 

1 

i 

\ 

S 

1 
! 

i 
1 

Digitized  0,'GoOgle 


QOOD   BOADB   IHBTITTITE 


m 

- 

s 

S 

2 

I    \- 

- 

- 

- 

- 

- 

- 

- 

" 

u 

-- 

— 

i»lunwB 

^•PM 

ftpunqij 

- 

-- 

- 

~ 

- 

- 

- 

- 

X»p«op»M 

^ 

- 

..^1 

JL '  .1 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

- 

- 

- 

ttpM 

-~ 

«i 

iirpBOpsji 

- 

x>p«nj,  ■ 

Mp«.hI 

; 

3 

z 

2 

2 

2 

£ 

i 

Digitized  oi^^OOglC 


PSOOEBDUTCia   OF 


i 

S 

2 

S 

3 

s 

s 

1 
1 

- 

— 

- 

- 

- 

- 

- 

- 

- 

4  . 

11   1 

- 

- 

- 

— 

- 

«    , 

- 

- 

-Cspniig 

— 

: 

- 

1 

3 

^•PKI 

S 

x-P«n<u, 

a 

/■pg>ni»U 

- 

- 

- 

- 

- 

£ 

^pmVl 

— 

— 

- 

X.PO0H' 

_.ll_ 

- 

2 

-- 

2 

- 

--- 

-: 

- 

■ 

X-punqi' 

1 

1      - 

; 

- 

- 

z 

-- 

s 

i 

•5      1 

3 

Digitized  oi^^OOglC 


aooD  rOads  institute  101 

Formi  Uied  bj  Tance  Coutr  Roftd  Commliiloa. 

(TblB  conaty  does  Uie  work  wltb  Its  own  forcea.) 
AOREBHENT. 
Statx  of  Nobth  Cabolika, 

Vancb  County. 
To  the  Oood  Roada  Commission  0/  Tance  CowUy: 

Gentixmen: — The  party  whose  name  or  nameB  are  atgned  hereto  mutually 
and  Bererally  offer  and  agree  to  bold  the  county  of  Vance  tree  trom  all  cost 
tfcat  may  be  occasioned  and  made  neceesatr  (by  present  surrey)  In  order 
to  obtain  the  "rlgbt  ot  way"  over  tb«  land  o( '. 

for  the  purpose  of  constrnctlnK  the  new  road  known  as  the 

road  between  and  

Tbe  abOTe  offer  and  agreement  ts  made  In  consideration  of  tbe  early  con- 
etructlon  of  said  road,  and  that  It  be  constructed  on  tbe  survey  as  now  made. 
The  amount  ot  any  cost  allowed  tor  land  used  for  the  right  of  way  over  the 
above  land  we  offer  and  agree  to  pay,  provided,  that  the  county  proceed  to 
have  tbe  amount  legally  adjusted  as  provided  by  lav. 

(Seal.) 

[Signature  lines  repeated.] 

Statk  of  North  Cabouha, 
Tance  Cotiktt. 

Whereas,  tbe Public  Road  has  been  designated  by  the  Board 

of  Road  Commissioners  of  Vance  County,  as  a  proper  road  for  Immediate 
survey,  location  and  building,  and  whereas.  It  may  be  necessarTi  at  many 
points,  to  survey,  locate,  relocate  and  widen  said  road.  In  order  to  a  success- 
ful completion  thereof  for  the  beneflt  of  tbe  greatest  number  of  people  In  tbe 
community  through  which  it  Is  to  be  surveyed,  located,  relocated  and  built, 
and  whereas,  we  desire  the  completion  of  said  road  at  tbe  earliest  possible 
moment,  and  tbe  greatest  number  of  miles  of  said  road  built  out  o(  the  money 
to  be  expended  for  roads: 

Nov),  Therefore,  We,  the  undersigned  citizens  and  property  owners  along 
the  route  of  said  proposed  road,  do  hereby  show  our  appreciation  and  co- 
operation In  the  progressive  spirit  of  the  county  In  the  surveying,  locating, 
relocating  and  building  of  said  road,  by  granting  to  the  county  of  Vance, 
through  Its  proper  authority,  permission  to  enter  upon  our  land,  survey, 
locate,  relocate  and  build  said  road,  as  may  be  deemed  advisable  by  said 
county  authorities,  without  any  compensation  to  us,  and  by  reason  of  the 
construction  of  said  road,  doing  as  little  damage  as  possible  to  the  freeholders 
along  said  proposed  public  road. 

In  testimony  whereof,  we  set  our  hands  to  tbls  the day 

191 

(Seal.) 

[Signature  lines  repeated.] 
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Foms  UB«d  IH  AlalMUBa  Stet»^d  Work. 

The  following  forma,  which  are  used  in  connection  with  State  aid 
work  in  Alabama,  are  alao  of  interest.  These  were  submitted  for  in- 
flection by  Mr.  W.  S.  Keller,  Highway  Engineer  of  Alabama. 

CONVICT  AND  FORCE  ACCOUNT  WORK. 


1 

For  Wedc  Ending !«-         i 

1 

1^1 

■g- 

ToUl 

T«n»Clurinc  ud  QrubUiw 

ClMrinc  and  Gmbblnl  hM  bMn 

-4      ■      ' 

1 

1           '           ' 

1           1 

1 

1 

1           1 

1 

T«nu    H>ulia<    for   Cuivirta   or  '              i           ' 

Han  Workini  on  Culvnrta  or  Bridpa 
Ikn  WorkiDE  on  Culvarti  at  Bridni 

■ 

' 

No.  Cu.  Yd>.  OriiTsl  or  Suid  Uxid  ; 
onCulvBrt)  or  Bridgn .- 

Ho.  Backs  Cement  Hisd  on  Culverta 

No.   Ft.   B.   M.   Lumber  cUd  in  ' 
Bridfea  or  Forma |- 

No.  Lbi.  Suwl  U«d  in  Biidfu  or  | 

Culvwta, ,^--,^-^^:- 

At  Wbnt  StHtioDi  Were  Culvertg  or 

No,  Fool  II"  Pipe  Put  tn - 

No.  Feel  IS"  Bpo  Put  In - 

No.  Feet  18"  Pipe  Put  In_ - 

No.  Feet  M"  Pipe  P 
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STATE  AID  ROAD. 

FOBEMAIt'a   WEXKLT  BKPOKT. 

County.  Week  Ending 191 .. . 

Post  OlDce.  Foreman 

CLKABINO    Am»    aaUBBINO. 

men daje  &  | per  day  ( 

men dajra  S  I per  da?  .  .  ,  f 

men days  9  | per  day  .  ,  .  f 

teams days  @  $ per  day  .  .  .  t 

Total t 

Clearing  aod  grubbing  baa   been   done  between   Station and 

Station 

OKADIRO. 

men days  ®  | per  day  .  .  .    | 

men days  @  | per  di^  .  ,  .    % 

men daya  ®  | per  d«r  .  .  .    % 

men days  @  t per  day  .  .  .     | 

teams days  @  t per  day  .  .  .     $ 

teams days  @  I per  day  .  .  .  '  $ 

Total f 

Oradlng  has  been  done  between  Station and  Station 


sunrAoiHO. 


..men days  @  | 

.  men days  @  | 

-.men days  @  f 

..rollermen days  @  ) 

..teams days  @  1 

..teams days  &  | 

Coal tons  @  t 

QasoUne gals.  @  t 


. .per  day 
. .per  day 
. .per  day 
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CULVERTS  AND  BBIIMEa. 
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men days  @  f per  day  .     .     .     f.. 

men days  @  % per  di^  .     .  {.. 

teamBhauling...days  @  t per  day  ...$.. 

Total |.. 

No.  cu.  yds.  gravel,  sand  or  rock  used  In  culverts @| %. . 

Number  sacks  cement  used @  $ per  sack    f. . 

Number  feet  B.  M.  Lumber  used  In  bridges  or  forms f.. 
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Culvert  work  has  been  done  at  Stations 

No.  feet  12-lncli  pipe  put  In @  J per  Itn.  foot  f .. 

No.  feet  15-lQcb  pipe  put  In @  % per  Un.  foot  %. . 

No.  feet  18-luch  pipe  put  In @  t per  Un.  foot  ).. 

No.  feet  24-lncb  pipe  put  In @  % per  Un.  foot  (. . 

Total I.. 

Pipe  bas  been  put  In  at  Stations 
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The  following  bids  which  were  made  b;  contractors  on  certain  work 
in  Greene  County,  Tennessee,  are  of  interest  as  giving  some  idea  of 
contract  prices : 

EiOBT  Bma  Boniiimii  oh  Comsm  Wobk  ih  Obibmb  Codhtt,  TntMiHia,  IH  lUI. 


Fot  deutnc.  p.r  »» 
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1       ] 

itta.oo 

tUM 

.      * 
110.00 

U6.00 

tit  .00 

s 

For  irubbinc,  per  um 

dOM 

11.00 

2SM 

10.00 

100.00 

«.00 

30.00 

30.00 

Foreanh  eit-nliao,  p«  ou,  yd,.. 

M 

,      .SSH 

& 

,ia 

X 

■WM 

.14 

.13 

Fot  locne  rook  nuvation,  pa  cu. 

yd 
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.»« 

M 

.3;m 

M 

.« 

.38 

M 

For  solid  rook  euavation.  par  ou. 

yd. 

.89 

MH 

.78 

.« 

.77 

M 

.80 

.70 

For  ■Bcond-claB  masonry,  per  su. 

(1.00 

8.00 

*.7B 

7.00 

7.00 

8.00 

7.00 

For  oulnrt  maaoary  ia  oemaat. 

J. 00 

8J0 

».» 

..« 

8.00 

8.00 

4.W 

For  (uiniahlni  aod  byini  rip-rap 
«hn«  d»i«n»«d.  per  <m.  yd..... 
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1*. 

For  pavini  dltobw  and  cnlTerta 

I.7i 

1    J.16 

1.00 
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S.O0 

2M 

!.O0        1.75 

For  ruiniahuic  and  puttini  in  place 
all  lunitwr  under  1.000'. 
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NORTH  CAROLINA  QEOLOQICAL  AND  ECONOMIC  SURVEY 


1.  Iron  Ores  of  North  Carolina,  hy  Henry  B.  C.  Nltze,  1883.  8°,  239  pp.,  20 
pi.,  and  map.    Out  of  print. 

2.  Building  and  Ornamental  Stones  In  North  Carolina,  by  T.  L.  Watson  and 
F.  B.  Laner  In  collaboration  wltb  Qeorge  P.  HerrtU,  1906.  S",  283  pp.,  32  pi, 
2  flga-    Poatage  B5  centt.    Cloth-bound  copy  30  centa  estra. 

3.  Oold  Deposits  In  North  Caroltna,  by  Henry  B.  C.  Nltze  and  GeorKO  B. 
Hanna,  1896.    8°,  196  pp.,  14  pi.,  and  map.     Out  of  print. 

4.  Road  Material  and  Road  Construction  In  North  Carolina,  by  J.  A.  Holmes 
and  William  Cain,  1S93.    8°,  88  pp.     Out  of  print. 

6.  The  Forests,  Forest  I^ands  and  Forest  Products  of  Eastern  North  Caro- 
lina, by  W.  W.  Ashe,  1884.    8°,  128  pp.,  6  pi.    Poatage  5  centa. 

6.  The  Timber  Trees  of  North  Carolina,  by  Olflord  Plnchot  and  W.  W.  Ashe, 
1897.     8",  227  pp.,  22  pi.     Out  of  print. 

7.  Forest  Fires:  Their  Destructive  Work,  Causes  and  Prevention,  by  W.  W. 
Ashe,  189G.    8",  66  pp.,  1  pi.    Poatage  5  centa. 

8.  Water-powers  in  North  Carolina,  by  Qeorge  F.  Swain,  Joseph  A.  Holmes 
and  E.  W.  Myers,  1899.    8%  362  pp.,  16  pi.    Poatage  16  centa. 

9.  Monazlte  and  Monazlte  Deposits  In  North  Carolina,  by  Henry  B.  C.  Nitze, 

1896.  8*.  47  pp.,  6  pi.    Out  of  print. 

10.  Oold  Mining  In  North  Carolina  and  other  Appalachian  States,  by  Henry 
B.  C.  Nltze  and  A.  J.  Wtlklns,  1897.    S°,  164  pp.,  10  pi.     Out  oj  print. 

11.  Corundum  and  the  Baste  Magneslan  Rocks  of  Western  North  Carolina, 
by  J.  Volney  Lewis,  1886.     8°,  107  pp.,  6  pi.     Out  af  print. 

12.  History  of  the  Oems  Found  in  North  Carolina,  by  George  Frederick 
Kunz,  1807.  8°,  60  pp.,  15  pi.  Poatage  8  oenti.  Olotltrttouna  copy  30  centi 
extra. 

13.  Clay  Deposits  and  Clay  Industries  In  North  Carolina,  by  Helurlch  Rles, 

1897.  8°,  167  pp.,  12  pi.    Poatage  10  centa. 

14.  The  Cultivation  of  the  Diamond-back  Terrapin,  by  R.  E.  Coker,  1906. 
8°,  67  pp.,  23  pi.,  2  flgs.     Out  of  print. 

16.  Experiments  In  Oyster  Culture  in  Pamlico  Sound,  North  Carolina,  by 
Robert  E.  Coker,  1907.    8*,  74  pp.,  17  pi.,  11  flgs.    Poatage  6  centa. 

16.  Shade  Trees  for  North  Carolina,  by  W.  W.  Ashe,  1808.  8",  74  pp.,  10  pi., 
16  figs.    Poatage  6  centa. 

17.  Terracing  of  Farm  Lands,  by  W.  W.  Ashe,  1908.    S°,  38  pp.,  6  pi.,  2  flgs. 


IS.  Bibliography  of  North  Carolina  Geology,  Mineralogy  and  Geography, 
with  a  list  of  Maps,  by  Francis  Baker  Laney  and  Katherlne  HIII  Wood,  1909. 
S°,  42S  pp.    Poatage  25  centa.    ClotK-bound  copy  SO  centa  extra. 

19.  'Ihe  Tin  Deposits  of  the  Carollnas,  by  Joseph  Hyde  Pratt  and  Douglas 
B.  Sterrett,  1906.    8°,  64  pp.,  8  figs.    Poatage  i  centa. 

20.  Water-powers  of  North  Carolina:  An  Appendix  to  Bulletin  S.  1910.  S°, 
383  pp.    Poatage  25  centa. 

21.  The  Gold  Hill  Mining  District  of  North  Carolina,  by  Francis  Baker 
Laney,  1910.    8°,  137  pp.,  23  pi.,  5  flgs.    Poatage  15  centt. 

22.  A  Report  on  the  Cld  Mining  District,  Davidson  County,  N.  C,  by  J.  E. 
Pogue,  Jr.,  1911.    8°,  144  pp.,  22  pi.,  6  flgs.    Poatage  15  centa. 

23.  Forest  Condltlcns  in  Western  North  Carolina,  by  J.  S.  Holmes  1911. 
8°,  116  pp.,  8  pi.    Poatage  IS  centa. 
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1.  The  MapU«ugar  Industry  In  Western  North  Carolina,  by  W.  W.  Ashe, 
1897.    8',  34  pp.    Pottage  £  centi. 

2.  Recent  Road  Legtslatlon  ia  North  Carolina,  by  J.  A.  Holmes.  OvS  of 
print. 

3.  Talc  and  PrrophylUte  Deposits  In  North  Carolina,  by  Joseph  Hyde  Pratt, 
1900.    8",  29  pp.,  E  mapH.    Poilage  2  cenU. 

4.  The  Mining  Industry  In  North  Carolina  DuElng  1900,  by  Joseph  Hyde 
Pratt,  1901.    8°,  36  pp.,  and  map.    Poataoe  t  cent*. 

Tskea  up  In  ainOB  dsuil  OcevTraiiGM  of  OolL  SIlTei,  LMd  and  Ziae,  Ooppar,  Iron  Uancin- 
wa,  CoTDDdam.  OraalU,  Uioa,  Tftlc,  FyroptirllitB,  Oraphlta,  Eaolin,  Oain  ifinerali,  MooaalM. 
Tanciten,  Building  etonai,  and  Coal  in  North  CaTollna. 

6.  Road  Laws  of  North  Carolina,  by  J.  A.  Holmes.    Out  oj  print. 

6.  The  Mining  Industry  In  North  Carolina  During  1901,  by  Joseph  Hyde 
Pratt,  1902.    S°,  102  pp.    Postage  i  cettt*. 

aiTn  a  Liu  of  Minsrala  lound  <n  Nonh  Oar 
Gold  Orw.  iri^lm  locallEiea:  takea  up  ih^  Ocmf 
and  Ori  Knob  diitrlctg;  EiTca  Occurrence  aad  Ui 
inc  Locaitiss:  the  OccurrBnce,  ABwclntad  Miner 
rence  of  Nonb  Carolina  Faldtpar,  with  Anal^iei 
Oama  and  Qtaa  Uineriu;  Occurrencps  of  Monai 
ourroncea  of  Qraphite  and  Goali  dncribe*  and  gii 

LimaMone:  datcrlbeg  and  Riiea  Uies  for  (he  lai    ._       .... 

"Other  EcoBomie  Uiuerali,"  defcnbei  and  givei  Occurrencu  of  Chromite,  AiboEHH  ana  zircon. 

7.  Mining  Industry  In  North  Carolina  During  1902,  by  Joseph  Hyde  Pratt, 
1903.     8°,  27  pp.     Out  of  VTint. 

8.  The  Mining  Industry  In  North  Carolina  During  1903,  by  Joseph  Hydp 
Pratt,  1904.    8°,  74  pp.    Postage  i  centa. 

QiTa*  deecrlptloaa  of  Minai  worked  lor  Gold  in  ISOS:  de«u-|ptiona  of  Fropertlei  workgd  fur 
Copper  during  1903,  together  with  assay  of  ore  from  Twin-Gdwardi  Mine;  Ana1j-HI  of  Ltanon- 
iU  ore  from  Wlltou  Mina;  tha  Occurrence  of  Tin;  ia  lome  deUil  the  Oecurrenew  of  Abraaire*: 
Occurrancea  of  Mooaiita  and  Zircon;  Occurrancei  and  Varletiaa  of  GraphiU,  gi'ing  Uelhoda 
of  OlaanioE:  Occurrancea  of  Marble  and  other  forma  of  Llmeitona;  Analjeea  of  Kaolin  from 
Barber  Creek,  Jackaon  Conntr.  North  Carolina. 

9.  The  Mining  Industry  In  North  Carolina  During  1904,  by  Joseph  Hyde 
Pratt,  1905.    8°,  9G  pp.    Postage  i  cents. 

aires  Miaea  Producing  Gold  and  Bilver  during  1 

Produeed  during  1801;  describes  the  mineral  Ohrom...  „ „  

of  Ohromite  from  Minea  In  Yancey  Couul; :  deacribsa  Commercial  Varietiw  of  Mica. 
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10.  Oyster  Culture  In  North  Carolina,  by  Robert  E.  Goker,  1906.  8°,  39  pp. 
Out  of  print. 

11.  The  Mining  Industry  in  North  Carolina  During  1906,  by  Joseph  Hyde 
Pratt,  1906.    8°,  96  pp.    Pottage  4  cents. 

Deacribu  the  mineral  Cobalt  and  the  principal  minerali  that  contain  Cobalt;  CarnndiuB 
Localities;  Monatlla  aod  Zircon  In  couBidarable  detail,  giving  Analyaea  of  Thorianite;  describes 
Tantalum  Miaerala  and  glvea  deacription  of  the  Tantalum  I>>mp;  gives  brief  deacriptlon  of 
Peal  Deposits;  tha  manufSirtura  of  Band-lime  Brick;  Operationa  of  Coacantraling  Plant  In 
Black  Sand  luveatiEationK;  eiTea  Lawi  Relating  to  Miaea,  Goal  Mluoa,  Mining,  Mineral  Inter- 
•n  in  Land,  Fhoaphata  Rock.  Marl  Beda. 

12.  iDTestlgatlons  Relsttve  to  the  Shad  Fisheries  of  North  Carolina,  by 
John  N.  Cobb,  1906.    8",  74  pp.,  8  maps.    Postage  6  cents. 

13.  Report  of  Committee  on  Fisheries  In  North  Carolina.  Compiled  by 
Joseph  Hyde  Pratt,  1906.    8°,  78  pp.     Out  of  print. 

14.  The  Mining  Industry  in  North  Carolina  During  I90S,  by  Joseph  Hyde 
Pratt,  1907.    8*,  144  pp.,  20  pi.,  and  5  llgs.    Postage  10  cents. 

tlndar  tha  head  of  "Recent  Changes  in 'Cold  Mining  In  North  Carolina,"  giies  methods  of 
mining,  deacrlbing  Log  Waahera.  Square  Sets,  Ovanlde  Plants,  etc^  and  detailed  de 
of  0«d  DromllB  and  Mines  arc  eiven;  Cocpe^  D:!poF'ts     -  -      ■     ■•  ■  ■ 

General   GboIosj-,   Occurrence,   Atiociatcd   Minerals,   Mi 
together  with  a  deacription  0/  many  of  the  mines;  Mon 

as  to  Locat'on  and  Occurrsnct  Geology,  including  clasi _  .  ......  

•ring,  method  at  Mining  and  Olaaning,  deacription  of  Monazite  in  Original  Matrix. 
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Takes  up  in  dsUil  ths  Copper  oC  the  Qa 
of  Uonuita  and  it«  AuocUtod  Ulnersli;  ds 
Amethyft  Localllin;  a  detailed  description 
Hortb  Carolina:  n  daseriptlgn  o(  the  I>aat 
tailed  account  oF  the  Uses  of  Feat  and  the  1 
States  OeoloKicaL  Burrai  on  Peat  from  Eliti 

IS.  Report  of  ConvBatlon  called  by  Qovernor  R,  B.  Olenn  to  Investigate  th« 
Fishing  Industries  In  North  Carolina,  complied  by  Joeevh  Hyde  Pratt,  State 
Geologist,  I90S.     S°,  45  pp.     Out  of  print. 

17.  Proceedings  of  Drainage  ConvenUon  held  at  New  Bern,  North  Carolina, 
September  9,  1908.  Compiled  by  Joseph  Hyde  Pratt,  1908.  8°,  M  pp.  Out  of 
print. 

IS.  Proceedings  of  Second  Annual  Drainage  Convention  held  at  New  Bern, 
North  Carolina,  November  11  and  12,  1B09,  compiled  by  Joseph  Hyde  Pratt, 
and  containing  North  Carolina  Drainage  Law,  1909.    8°,  60  pp.    Out  of  prtnl. 

19.  Forest  Fires  in  North  Carolina  During  1909,  by  J.  S.  Holmes,  Forester, 

1910.  S°,  52  pp.,  9  pi.    Out  of  print. 

20.  Wood-uBlng  Industries  of  North  Carolina,  by  Roger  E.  Simmons,  under 
the  dlrecttOD  of  J.  3.  Holmes  and  H.  S.  Sackett,  1910.  8°,  74  pp.,  6  pi. 
Pottage  7  cent*. 

21.  Proceedings  of  the  Third  Annual  Drainage  Convention,  held  under 
Auspices  of  the  North  Carolina  Dralnagie  Association ;  and  the  North  Carolina 
Drainage  L&w  (codiQed).  Compiled  by  Joseph  Hyde  Pratt,  1911.  8°,  67  pp., 
3  pi.    On!  of  print. 

22.  Forest  Fires  In  North  Carolina  During  1910,  by  J.  S.  Holmes,  Forester, 

1911.  8°,  48  pp.     Out  of  print. 

S3.  Mining  Industry  In  North  Carolina  During  1908,  '09,  and  '10,  by  Joseph 
Hyde  Pratt  and  Miss  H.  M.  Berry,  1911.  i".  134  pp.,  1  pi.,  27  figs.  Pottage 
10  cents. 

Oires  TBPort  on  TlrgUlna  Oopper  District  of  Narth  Carolina  and  Virginia,  by  F.  B.  Lansy; 
Detailed  report  on  Mica  Depoeits  of  North  Carolina,  by  DouglM  B,  Sterretl;  DetaiLed  report 
on  Uonaiite,  by  Douclai  B.  SCerrett;  Reports  on  various  Oem  MineralE,  by  bouelai  B.  Ster- 
relt:  Information  and  Analyses  coneerninE  certain  Mineral  Springi;  Extract  from  Chanea 
Rtfiorl  of  the  Dan  River  and  Deep  River  Coal  fields;  Some  notes  on  the  Peat  Industry,  by 
ProfBfsor  Cbarles  A.  Davis;  Eitrart  from  report  of  ArCbur  Keith  on  the  KaaMhala  Usrbla; 
Description  of  the  manuiacture  of  Sand-lime  Brick. 

24.  Pishing  Industry  of  North  Carolina,  by  Joseph  Hyde  Pratt,  1911.  8°,  44 
pp.     Out  of  print. 

25.  Proceedings  of  Second  Annual  Convention  of  the  North  Carolina  For- 
estry Association,  held  at  Raleigh.  North  Carolina,  February  21,  1912.  Forest 
Fires  in  North  Carolina  During  1911.  Suggested  Forestry  Legislation.  Com- 
piled by  J.  S.  Holmes,  Forester,  1912.     8°,  71  pp.    Pottage  5  centt. 

S6.  Proceedings  of  Fourth  Annual  Drainage  Convention,  held  at  Elizabeth 
City,  North  Carolina,  November  15  and  IS,  1911,  compiled  by  Joseph  Hyde 
Pratti  State  Geologist,  1912.    8°,  45  pp.    Pottage  S  centt. 

27.  Highway  Work  In  North  Carolina,  containing  a  Statistical  Report  of 
Road  Work  during  1911  by  Joseph  Hyde  Pratt,  State  Geologist,  and  Miss 
H.  M.  Berry,  Secretary,  1912.     %',  145  pp.,  11  Bgs.     Pottage  10  centt. 

28.  Culverts  and  Small  Bridges  tor  Country  Roads  In  North  Carolina,  by 
C.  R.  Thomas  and  T.  F.  Hlckerson,  1912.  8°,  66  pp.,  14  figs.,  20  pi.  Pottage 
to  centt. 

29.  Report  of  the  Fisheries  Convention  held  at  New  Bern,  N.  C,  December 
13,  1911,  compiled  by  Joseph  Hyde  Pratt,  State  Geologist,  together  with  a 
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LETTER  OF  TRANSMITTAL. 

Chapel  Hill,  July  15,  1915. 
To  Sis  Excellency,  Honohable  Locke  Craio, 

Governor  of  NoHh  Carolina. 
Snt : — I  have  the  honor  to  submit  for  publication  as  Economic  Paper 
No.  40  of  the  reports  of  the  North  Carolina  Geological  and  Economic 
Survey  a  report  on  the  Forest  Fires  in  North  Carolina  During  1914  and 
on  the  Forestry  Laws  of  North  Carolina.. 

Since  the  passage  of  the  forestry  laws  by  the  General  Assembly  of 
1915,  there  has  already  been  an  increased  interest  shown  in  regard  to 
the  forests  of  the  State  and  their  preservation.  It  is  believed  that  these 
laws  can  be  made  effective  and  that  they  will  be  the  means  of  greatly 
reducing  the  loss  due  to  forest  fires. 

Yours  very  respectfully, 

Joseph  Htde  Pbatt, 

State  Geologist. 
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FOREST  FIRES  IN  NORTH  CAROLINA  DURING  1914 


INTRODUCTION. 

Public  interest  in  forest  fire  prevention  in  JTortli  Carolina  is  increas- 
ing year  by  year.  This  is  reflected  in  the  State  press,  which  chronicles 
and  comments  upon  forest  fires  and  the  loss  suffered  by  them  to  a  much 
greater  extent  than  formerly.  It  is  also  seen  in  the  Teeent  action  of  the 
State  Legislature,  which  enacted  an  excellent  forest  fire  law.  However, 
the  fact  that  the  appropriation  to  make  this  law  effective  was  denied 
shows  that  even  yet  public  opinion  is  not  insistent  enough  or  definite 
enough  to  secure  from  the  representatives  of  the  people  in  the  General 
Assembly  adequate  State  assistance  in  fire  protection. 

The  only  possible  reason  for  this  condition  is  that  our  people  them- 
selves are  not  well  enough  informed  on  this  subject.  They  do  not  yet 
realize  the  pressing  necessity  for  a  permanent  supply  of  timber  for  our 
industries  and  for  the  people  as  a  whole.  They  do  not  yet  understand 
that  where  seedlings  and  young  trees  of  our  more  valuable  species  are 
killed  by  fire  our  future  forests  will  be  of  greatly  reduced  value;  that 
burnt-over  forests  yield  the  minimum  returns  in  timber,  while  protected 
forests  yield  the  maximum;  that  unburnt  forests  pay  the  highest  returns 
to  the  owners,  to  the  community,  and  to  the  State, 

Forest  fires  result  largely  from  the  indifference  and  consequent  care- 
lessness of  the  people.  Half  the  fires  in  this  State  are  said  to  be  due  to 
the  carelessness  of  the  individual.  By  changing  this  indifference  into 
strong,  active  opposition  to  burning  the  woods,  much  of  the  criminal 
carelessness  now  existing  in  regard  to  forest  fires  will  be  done  s.way  with. 
It  is  with  the  idea  of  keeping  the  public  informed  as  to  the  real  condi- 
tions of  the  forests  throughout  the  State,  and  so  arousing  them  to  the 
need  of  definite  action,  that  these  annual  reports  continue  to  be  prepared 
and  issued  to  the  people  of  the  State.  Previous  publieatious  of  the 
Xorth  Carolina  Geological  and  Economic  Survey  in  this  series  are 
"Forest  Fires  in  North  Carolina  iKiring  1909,"  Economic  Paper  No.  19 ; 
'Torest  Fires  in  North  Carolina  During  1910,"  Economic  Paper  No. 
22;  "Forest  Fires  in  North  Carolina  During  1911,"  Epx>noniic  Paper 
No.  25;  "Forest  Fires  in  North  Carolina  During  1912,"  Economic  Paper 
No.  33;  and  "Forest  Fires  in  North  Carolina  During  1913,"  Economic 
Paper  No.  37.  Each  of  theae  reports  contains  a  large  amount  of  infor- 
mation about  the  nature  of  the  damage  done  by  forest  fires,  the  causes 
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of  fires,  the  various  methods  suggested  and  plans  put  into  force  to  pre- 
vent them,  and  the  laws  of  the  various  States  and  of  the  United  States 
for  their  control.  Copies  of  most  of  these  Economic  Papers  can  be  had 
free  upon  application. 

THE  WEATHER. 

Extremely  dry  weather  has  often  been  spoken  of  as  a  frequent  cause 
of  fot«st  fires.  This,  however,  i*  a  misapprehension.  Dry  weather  can 
no  more  cause  a  fire  in  the  woods  than  a  loaded  gun  can  cause  the  death 
of  a  friend.  It  is  the  careless  individual  in  both  ca^s  who  causes  the 
trouble. '  If  carelessness  could  be  eliminated,  the  foreat  fire  "caused  by 
dry  weather"  and  the  death  caused  by  the  gun  which  was  "not  loaded" 
would  not  occur. 

But  carelessness  can  only  be  overcome  with  Ihoughtfulness.  In  order, 
therefore,  to  reduce  the  number  of  fires,  knowledge  of  the  damage  done 
by  them  must  be  spread  and  emphasized  so  th&t  the  general  public  will 
learn  to  think,  and  bo  will  leam  to  exercise  increased  watchfulness  and 
care. 

The  relation  of  carelessness  and  dry  weather  to  forest  fires  in  1914 
is  seen  in  a  casual  perusal  of  the  State  press ;  though  even  now,  when 
a  knowledge  of  the  value  of  our  forests  would  seem  to  be  almost  uni- 
versal, some  newspapers,  which  claim  to  be  leaders  of  public  opiui<Mi, 
scarcely  notice  even  the  worst  fires.  The  great  majority  of  our  State 
papers,  however,  are  quick  to  point  a  leason  from  each  destructive  fire. 
It  is  seen,  by  referring  to  the  annual  summary  of  the  United  States 
Weather  Bureau  reports,  that  the  precipitation  over  North  Carolina  for 
the  past  year  was  "2.79  inches  below  normal,"  a  deficiency  of  about  5Va 
per  cent.  January  was  a  dry  month,  there  being  only  about  two-thirds 
the  normal  amount  of  rainfall.  From  the  4th  to  the  24th  practically  no 
rain  fell.  A  very  destructive  fire  occurred  near  Ridgo  Crest  which  was 
caused,  it  was  said,  by  "careless  handling  of  fires  in  the  woods." 

During  February  rainfall  was  about  normal,  but  iu  March  there  was 
only  two-thirds  of  the  usual  amount.  It  was,  however,  well  distributed, 
and  few  fires  were  reported.  The  April  rainfall  was  normal,  most  of  it 
occurring,  however,  before  the  21st  of  the  month.  From  that  date  up  to 
the  middle  of  June  precipitation  was  exceptionally  light.  May  was  the 
driest  on  record,  with  the  exception  of  1911,  an  average  of  only  1.38 
inches  falling,  compared  with  a  normal  rainfall  of  4.11  inches.  The 
western  district,  usually  the  wettest,  was  drier  than  the  central  or  eastern 
sections,  and  precipitation  was  unevenly  distributed.  Forest  fires  were 
reported  by  the  newspapers  from  the  Linville  section  of  the  mountains 
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and  from  many  of  the  aoutheaatem  coastal  plain  counties.  The  June 
rainfall  averaged  3.28  inches,  being  about  2  inches  below  the  normal. 
Though  rain  was  general  about  the  middle  of  the  mouth,  forest  fires 
raged  around  Beaufort  up  to  about  the  20th.  They  were,  also,  exceed- 
ingly destructive  on  Mount  Mitchell.  July  was  also  dry,  and  though 
scattered  showers  fell  in  most  places,  destructive  fires  still  continued  over 
the  greater  part  of  the  coastal  plain  r^on. 

The  rainfall  through  August  and  September  waa  still  below  normal, 
but  no  fires  were  reported  in  the  daily  papers. 

The  last  three  months  of  the  year  were  the  only  ones  in  which  the 
precipitation  waa  above  the  average,  the  December  rainfall  being  easily 
the  heaviest  yet  recorded.  Early  in  November  fierce  fires  were  raging 
around  the  Black  Mountains  and  at  other  places  in  the  State,  but  the 
fall  fires  were  less  numerous  than  usual. 
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ANNUAL  STATEMENT  OF  FOREST  FIRES  IN  1614. 

The  following  tables  were  compiled  from  more  than  six  hundred  replies 
from  voluntary  correspondents  all  over  Horth  Carolina.  Though  five 
counties  only  are  unrepresented,  less  than  half  the  townships  of  the 
State  were  reported  for,  and  moat  of  these  by  only  one  person.  Never- 
theless, the  figures  here  given,  though  undoubtedly  much  less  than  the 
actual  amount  of  fire  damage,  will  convey  to  the  reader  some  idea  of 
the  destruction  annually  occurring  in  our  State,  largely  as  a  result  of 
carelessness. 
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The  foregoing  tables  show  a  total  reported  damage  from  forest  fires 
in  1914  of  $800,000,  half  of  which  occurred  in  the  coastal  plain  counties. 
This  is  slightly  less  than  the  average  loss  for  the  past  six  years,  though 
very  near  the  average  in  most  particulars. 

The  most  encouraging  feature  is  the  reduction  of  25  per  cent  in  the 
reported  area  burnt  over,  and  this  in  spite  of  the  fact  that  there  were 
more  than  the  average  number  of  fires.  This  would  indicate  that  more 
general  efforts  are  being  made  to  extinguish  fires  after  they  have  started ; 
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and  this  is  corroborated  by  the  various  newspaper  accounts  of  the  fires. 
This  interpretation,  however,  is  not  borne  out  by  figures  of  coat  to  pri- 
vate individuals,  who  are  reported  to  have  spent  less  money  than  during 
the  previous  year  in  fighting  fires  and  considerably  less  than  the  average 
amount.  The  incompleteuesa  of  the  reports  is  responsible  for  this  appar- 
ent contradiction.  For  example,  a  devastating  fire  occurred  in  the  north- 
em  parts  of  Camden  and  Gates  counties  at  the  end  of  July,  which  was 
not  mentioned  in  the  voluntary  reports,  yet  large  private  expense  waa 
incurred  in  efforts  to  control  it.    The  New  Bern  Journal  says : 

"Several  hundred  men  have  been  rushed  to  the  scene  by  the  Richmond 
Cedar  Works,  John  L.  Roper  Company,  and  Camp  Manufacturing  Company, 
principal  owners  of  the  timber  lu  the  forest  tract,  to  flght  the  spread  of  the 
Are.  All  operations  in  near-by  camps  were  suspended  by  the  Cedar  Works 
Company  yesterday  and  150  men  rushed  to  the  Ore  on  special  trains." 

It  seems  safe  to  assume,  from  all  indications,  that  the  people  are 
rapidly  becoming  more  actively  opposed  to  forest  fires,  and  that  their 
changed  attitude  ia  already  having  some  eifeet.  Yet  there  is  much  to  be 
done  by  North  Carolinians,  both  as  private  landowners  and  as  citizens 
of  a  sovereign  State.  In  the  former  role  there  is  a  large  field  of  useful- 
ness in  the  practice  of  cooperative  fire  protection,  while  in  the  latter 
capacity  one  of  the  first  duties  is  to  spread  a  knowledge  of  and  respect 
for  the  State  forestry  laws. 

ORGANIZED  FIRE  PROTECTION. 

That  organized  fire  protection,  whether  private,  as  was  recently  prac- 
ticed on  the  Bihniore  estate,  or  cooperative,  as  is  now  being  worked  out 
in  Virginia,  Kentucky,  and  other  States,  or  governmental,  i.  e..  State 
and  Federal,  can  be  successfully  practiced  in  North  Carolina  is  being 
demonstrated  afreah  on  and  near  the  National  Forests  in  the  western 
part  of  the  State.  Not  only  have  the  local  forest  officers  extinguished 
many  fires  on  the  lands  under  their  charge,  but  they  have  fought  fires  on 
surrounding  lands  with  the  primary  object  of  preventing  their  spread  to 
the  National  Forests. 

Two  extracts  taken  from  the  State  press  show  the  importance  of  hav- 
ing experienced  men  in  the  neighborhood  who  can  organize  and  lead  fire- 
fighting  forces,  who  know  exactly  what  to  do,  and  have  the  authority  to 
go  ahead  and  do  it.  Speaking  of  a  Buncombe  County  fire,  occurring  in 
January,  one  newspaper  says : 

"The  Are  started  near  midnight  Friday  night  and  had  gained  great  headway 
before  the  alarm  was  spread  and  the  corps  was  organized  to  fl^ht  it.  All  the 
available  men  In  the  adjacptit  territory  were  organized  under  the  direction  of 
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United  States  Forester  Young  and  scattered  over  the  district  threatened  by 
the  leapiDK  flamea.  Fighting  with  grim  determination  and  never  giving  up 
hope  for  a  slDgle  moment,  this  force  finally  confined  the  spreading  flames  In  a 
certain  area,  although  at  times  Id  the  early  morning  it  seemed  that  every  resi- 
dence lo  a  radius  of  several  miles  would  be  destrojed." 


Of  a  November  fire  in  the  a 


B  region,  another  newspaper  says: 


"Forest  flres  which  have  been  raging  In  various  sections  of  the  mountains 
around  Black  Mountain  during  the  greater  part  of  the  week  are  reported  to 
have  done  considerable  damage,  the  greater  number  of  the  outbreaks  being  re- 
ported from  the  praggy  Mountains.  For  a  while  fear  was  entertained  that 
the  flames  would  get  on  the  Immense  watershed  holdings  of  the  city  of  Ashe- 
ville,  but  reports  from  the  intake  are  to  the  effect  that  but  little  damage 
has  been  suffered  by  the  municipality.  Mr.  Blsbop  of  Marlon,  representing 
the  Government,  Is  in  charge  of  a  force  of  100  men  In  the  Bee  Tree  section, 
and  back-firing  has  been  resorted  to  in  checking  flames." 

RESULTS  OF   FEDERAL  PKOTECTION   IN   NORTH  CAROLINA. 

A  striking  tribut«  to  the  value  of  organized  fire  protection  ia  brought 
out  by  some  figures  in  Table  6.  It  is  seen  that  the  average  area  burnt 
over  by  each  fire  in  the  mountain  region  during  the  past  year  was  exactly 
half  the  average  for  the  past  six  years,  while  in  the  other  regions  of  the 
State  there  has  beeii  only  a  comparatively  small  reduction.  The  only 
way  to  account  for  this  is  that  the  assistance  and  example  of  the  Federal 
forest  officers  have  bad  a  decided  effect  in  reducing  the  amount  of  burnt 
land  areas. 

This  explanation  is  supported  by  the  figures  compiled  bj  the  forest 
officers  themselves : 
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The  above  table  was  prepared  from  the  Federal  -Forest  Examiners' 
animal  reports.  It  shows  the  number  of  fires  of  different  classes  occur- 
ring within  tbe  Federal  Purchase  Areas  in  1014  and  the  amount  of 
National  forest  land  burnt  over. 

It  will  be  seen  that  only  six  fires  occurred  on  the  National  Forest  lands 
in  North  Carolina.  The  rest  probably  threatened  the  Government  lands, 
but  were  extinguished  before  they  crossed  onto  them.  These  six  fires 
burnt  over  only  372  acres,  or  an  average  area  for  each  fire  of  62  acres. 

KESDLTS  OF  FAHTIAI.  PBOTECTIOH.       ^ 

Through  the  cooperation  of  the  Federal  Forest  officials  in  western 
North  Carolina  accurate  information  in  regard  to  forest  fires  in  twfflity 
townships  or  parts  of  townships  surrounding  the  National  Forests  wsa 
supplied  and  it  is  incorporated  with  all  the  foregoing  tables  except  the 
laBt.  Because  of  the  comparative  completeness  of  this  information,  and 
in  view  of  the  fact  that  efficient  fire  protection  was  practiced  over  parts 
of  the  townships  in  question,  these  auxiliary  reports  have  also  been  com- 
piled by  themselves  to  show  the  result  of  partial  fire  protection. 

The  Glovernment  lands  lying  within  these  townships  are  thoroughly 
patrolled,  and  only  six  fires  occurred  on  them,  as  shown  in  Table  S.  Pri- 
vate land  within  the  National  Forests  or  outside  the  forests  but  within 
the  purchase  areas,  namely,  within  the  limits  set  by  the  Government 
for  making  further  additicms  to  the  National  Forests,  are  not  patrolled, 
but  forest  officers  usually  assist  in  extinguishing  fires,  especially  if  Fed- 
eral lands,  or  lands  which  have  been  offered  to  the  Government,  are 
threatened.  There  were  thirty-nine  such  fires  reported  in  1914.  The 
remaining  thirty-five  fires  included  ip  Table  9  probably  occurred  beyoud 
the  Government  rangers'  field  of  duty,  and  flo  were  extinguiahed  in  the 
ordinary  way,  namely,  by  private  citizens,  by  rain,  or  by  burning  them- 
selves out.  The  following  table,  therefore,  shows  the  results  of  partial 
protection  in  the  comparison  of  these  figures  with  the  average  ones  for 
the  mountain  region  found  in  Table  6. 
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From  the  above  table  it  can  be  seen  that  the  average  fire,  -where  only 
partial  protection  was  given,  was  one-sixth  the  size  of  the  average  fire 
of  the  region,  or  a  saving  in  the  eighty  fires  reported  by  the  forest  officers 
of  60,000  acres  not  burnt  over.  At  an  average  damage  of  $1.50  per  acre, 
this  means  an  actual  saving  of  $90,000. 

The  saving  in  coat  of  fighting  fires  is  just  as  startling.  While  it  is 
often  said  that  fire  fighting  is  now  done  voluntarily  in  North  Carolina, 
the  average  cost  to  fight  fires  in  the  mountains  is  $35  per  fire,  home  hy 
landowners  and  private  individuals.  In  this  partially  protected  area 
under  discussion  the  cost  to  private  owners  and  the  Gktvemment  com- 
bined has  been  reduced  to  $11  per  fire.  This  seems  to  he  indisputable 
evidence  that  organized  fire  protection  will  and  does  pay. 
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INTRODUCTION. 

The  General  Assembly  of  1915  enacted  more  legislation  for  the  con- 
servation of  our  natural  resources  than  any  previous  one  in  the  history 
of  the  State,  The  eastern  fisheries,  part  of  which  had  been  protected, 
but  the  greater  part  exploited  almost  without  restriction,  were  all  put 
under  a  State-wide  Fisheries  Commission.  This  law  ought  to  insure  the 
growth  of  our  fishing  industry  which  for  a  long  while  haa  been  steadily 
declining.  The  Highway  Commission  bill,  though  not,  strictly  speak- 
ing, a  conservation  measure,  is  one  of  the  most  complete  and  effective 
laws  for  the  encouragement  and  construction  of  good  roads  now  in  force 
in  the  South ;  and  good  roads  are  so  closely  connected  with  conservation 
that  it  is  difficult  to  separate  them. 

The  new  laws  connected  with  forest  conservation,  though  not  as  com- 
plete and  effective  as  the  two  already  mentioned,  because  unsupported 
by  any  appropriation,  cover,  however,  a  wider  field,  and  definitely  com- 
mit the  State  to  two  policies,  new  in  North  Carolina,  though  well  tried 
and  permanent  in  many  other  States  of  the  Union.  These  policies  are : 
(a)  State  protection  of  the  private  as  well  as  public  forest  lands  of  the 
State  from  fire,  in  the  same  way  that  cities  and  towns  provide  for  the 
protection  of  the  property  of  their  citizens;  (&)  the  purchase  and  ad- 
ministration of  forest  land  by  the  State  for  the  purposes  of  demonstra- 
tion and  experiment,  for  the  recreation,  health,  and  pleasure  of  its  citi- 
zens, and  for  the  protection  of  its  streams. 

In  order  that  a  clear  understanding  may  be  had  of  the  administration 
of  the  new  forest  fire  law  and  the  "State  forest"  law,  the  enforcement  of 
which  ia  intrusted  to  the  State  Geological  Board,  the  law  creating  this, 
board  is  here  introduced. 

THE  STATE  GEOLOGICAL  BOARD. 

The  General  Assembly  of  1905  reorganized  the  State  Geological  Sur- 
vey, enlarging  its  scope  and  changing  its  name  to  the  State  Geological 
and  Economic  Sur^■ey.  At  the  same  time  the  Survey  was  given  addi- 
tional powers  and  duties  to  those  it  already  possessed  dealing  with  the 
investigation  and  development  of  the  natural  resources  of  the  State. 

■ol.  and  Eton.  SucTey,  ■'Forestrj  Laws  of  North 
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'HE    NORTU    CABOLI.VA   OEOLOOICAL    AND   ECONOMIC    SUBVEY.* 

Section  4429.  State  Qeologut  appointed  by  Qoi-ernor.  The  Governor  shall 
appoint  a  suitable  person  as  State  Geol(%lat  to  conduct,  under  the  supervision 
of  B  board  of  raaoagerB  to  be  known  as  the  Geological  Board,  a  geological  and 
economic  survey  of  the  State. 

Sec.  4430.  Qeological  Board,  how  appointed;  nteetinfft.  The  Geological 
Board  shall  consist  of  the  Governor  (as  chairman),  (our  citleens  of  the  State, 
two  for  a  period  of  two  j-eara  and  two  for  a  period  of  four  years  from  March 
1,  1905,  the  same  to  be  appointed  by  the  Governor  by  and  with  the  advice  and 
consent  of  the  Senate,  and  their  successors  to  be  in  Hbe  manner  appointed 
eacti  for  a  period  of  four  years.  In  case  of  the  death  or  resignation  of  either 
of  said  citizens,  bis  successor  shall  be  appointed  by  the  Governor.  The  Geo- 
logical Board  sliall  meet  twice  each  year,  once  in  January  and  once  in  June, 
in  the  city  of  Raleigh,  on  the  call  of  the  Governor,  except  that  the  board  may 
change  the  time  and  place  of  meeting  as  circumstances  may  require. 

Sec.  4431,  Experts  and  a»»ialant».  The  State  Geologist  shall  appoint,  sub- 
ject to  the  approval  of  the  Geological  Board,  such  experts  and  assistants  as 
may  be  found  necessary  to  enable  him  to  carry  out  successfully  and  speedily 
the  work  of  the  Survey. 

Sec.  4432.   Objectt  of  Survey.    The  Survey  shall  have  for  Its  objects: 

1.  An  examination  of  the  mineral,  forest,  fishery,  and  other  material  re- 
sources of  the  State. 

2.  Ao  esaminatioD  of  the  geological  formations  of  the  State  with  reference 
to  their  economic  products. 

3.  An  examination  of  the  road-bulldlng  materials  and  the  best  methods  of 
ut) Using  the  same. 

4.  An  examination  and  classification  of  the  soils,  the  forests,  and  other  phys- 
ical features  of  the  State,  with  special  reference  to  their  twarlng  upon  the 
occupation  of  the  people. 

5.  An  examination  of  the  streams  and  water-powers  of  the  State,  with 
special  reference  to  the  development  for  manufacturing  enterprises  and  the 
preservation  of  the  sources  of  these  streams  through  the  protection  of  the 
forests. 

6.  The  consideration  of  such  other  sclentiflc  and  economic  problems  as  In 
the  Judgment  of  the  Geological  Board  shall  be  deemed  of  value  to  the  people 
of  the  State. 

7.  The  preparation  of  such  reports.  Illustrations,  and  maps  as  may  be  deemed 
necessary  In  placing  the  results  of  these  Investigations  before  the  public. 

8.  And  the  State  Geologist,  with  the  approval  of  the  Geological  Board,  la 
hereby  authorised  to  arrange  for  and  accept  such  aid  and  cooperation  from 
the  several  United  States  Government  bureaus  and  other  sources  as  may  assist 
In  completing  the  topographic  surveys  of  the  State  and  in  carrying  out  other 
provisions  of  this  chapter, 

9.  An  examination  of  the  water  supplies  of  the  State,  with  special  reference 
to  the  sinking  of  deep  or  artesian  wells. 

Sec.  4433.  Report*.  The  Geological  Board  shall  cause  to  t)e  prepared  and 
submitted  to  each  Legislature  a  report  showing  the  progress  ond  expenditures 
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of  tbe  Survey ;  It  shall  also  cause  to  be  prepared  for  publication  sucb  otber 
reports,  with  necessary  Illustrations  and  maps,  as  will  adequately  set  forth 
the  geology  and  material  resources  of  tlie  State,  all  sucb  reports,  Illustrations, 
and  maps  to  be  printed  and  distributed  as  tbe  Geological  Board  ma;  direct 
In  editions  of  3,000 ^copies  each  at  the  expense  of  the  State  as  other  public 
documents. 

Sec.  4434.  Appropriation.  The  sum  of  $10,000  annually,  or  so  much  thereof 
as  may  be  necessary.  Is  hereby  appropriated  out  of  any  moneys  In  the  Treasury 
not  otherwise  appropriated  for  the  purpose  of  carrying  out  tbe  proflsions  of 
this  chapter. 

Soon  after  the  passage  of  this  law  and  the  general  reorganization  of 
the  Survey  by  the  new  State  Geologiat,  Joseph  Hyde  Pratt,  three  im- 
portant divisions,  i.  e.,  the  Highway,  the  Fisheries,  and  the  Forestry 
divisions,  were  made;  other  interests  of  the  Survey,  such  as  the  geologi- 
cal and  mining  work,  were  not  delegated  to  any  particular  division. 

The  Highway  Division  has  organized  and  pushed  the  good  roads  move- 
ment in  this  State  by  holding  meetings,  furnishing  speakers  in  support 
of  local  road  bond  issues,  and  founding  and  assisting  the  Korth  Carolina 
Gkiod  Roads  Association.  It  has  administered  and  carried  out  the  pro- 
visions of  the  highway  assistance  law  {chapter  915,  Public  Laws  1909) 
which  enables  the  Geological  Board  "to  advise  with  the  township  and 
county  authorities  in  tbe  building  and  improvement  of  the  public  roads, 
by  sending  to  the  township  or  county  a  competent  road  engineer,  who 
will  assist  them  in  locating'  their  improved  roads,  advise  them,"  etc. 

The  Fisheriefl  Division  has  supervised  the  administration  of  the  old 
fish  commission  law  (chapter  977,  Public  Laws  1907),  which  protected 
the  northern  part  of  Pamlico  Sound  and  the  inner  waters  of  Albemarle 
Sound.  It  has  consistently  urged  the  extension  of  this  law  to  the  whole 
coast,  which,  owing  to  its  unceasing  efforts,  has  just  been  accomplished. 

The  Forestry  Division,  which  was  regularly  organized  in  1908,  has 
examined  and  reported  on  the  forests  of  the  State,  studied  the  forest  fire 
question,  and  continuously  urged  forest  fire  legislation,  and  has  effect- 
ively aided  in  the  organization  and  support  of  the  North  Carolina  For- 
estry Association.  It  has  taken  part  in  meetings,  has  issued  publications 
and  statements  to  the  press,  and  carried  on  general  propaganda  work. 
It  has  at  several  different  times  received  the  cooperation  of  the  United 
States  Department  of  Agriculture  in  investigative  forestry  work. 

It  seems,  therefore,  only  natural  and  appropriate  that  the  administra- 
tion of  the  forestry  law,  which  has  for  eight  or  ten  years  been  unceas- 
ingly advocated  by  the  Sun'ey  and  the  need  for  which  has  been  set  forth 
in  most  of  its  forestry  publications,  should  be  committed  to  it.  The 
Forester  of  the  Survey  is  the  only  technical  forester  enii)loyed  by  the 
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State.    He  is  in  close  touch  with  all  the  forestry  work,  and  especially 
with  the  forest  fire  conditions  over  the  State,  as  no  other  man  can  be. 

It  has  always  been  the  custom  for  the  Governor  to  appoint  the  mem- 
bers of  the  Geological  Board  without  any  special  reference  to  their  politi- 
cal affiliation,  but  because  of  their  ability  and  their  knowledge  of  condi- 
tions with  which  they  have  to  deal.  The  State  Geologist  is  likewise 
appointed  with  the  one  idea  of  his  fitness  for  the  position,  and  the  em- 
ployees of  the  Survey  are  employed  in  like  manner.  The  State  Geologi- 
cal and  Economic  Survey  is  therefore  known  as  a  nonpolitical  organiza- 
tion, and  for  this  reason  is  especially  suited  for  carrying  on  work  of  a 
technical  character,  which,  as  all  experts  agree,  must  for  its  fullest  effi- 
ciency be  absolutely  divorced  from  politics. 

LAWS  FOR  THE  PROTECTION  OF  THE  FORESTS  FROM   FIRE. 

K^orth  Carolina  is  said  to  have  had  the  first  law  against  setting  lire  to 
woods  of  any  State  in  the  Union.  Certain  it  is  that  in  1777  "at  a  Gen- 
eral Assembly,  begun  and  held  at  New  Bern,  on  the  Eighth  Day  of  April 
in  the  Year  of  Our  Lord  One  Thousand  Seven  Hundred  and  Seventy- 
seven,  and  in  the  First  Year  of  the  Independence  of  the  said  State :  Be- 
ing the  first  session  of  this  Assembly,"  Richard  Caswell,  Esq.,  being 
Governor,  a  law  was  passed  to  prevent  burning  the  woods. 

This  law,  here  quoted  in  full  from  The  State  Records  of  North  Caro- 
lina, vol.  24,  has  remained  in  foree  up  to  the  present  year  with  the  ex- 
ception of  those  changes  made  necessary  by  the  freeing  of  the  slaves  and 
by  the  passing  of  the  whipping-post.  This  latter  institution  might  even 
yet  be  found  an  effective  method  of  dealing  with  "vagrant  persons," 

THE  LAW  OF  1777. 

AN  ACT  TO  PREVENT  BURNING  THE  WOODS. 

I.  Whereas  the  frequent  burning  of  the  Wootis  Is  found  to  be  destructive 
to  Cattle  and  Hogs,  extremely  prejudicial  to  the  Soil,  and  oftentimes  of  fatal 
Consequences  to  Planters  and  Farmers,  by  deslroj-lnc  'their  Fences  and  otlier 
Improvements  r    For  Prevention  of  whicb  Evils, 

II.  Be  it  Enacted  by  tkc  Qencral  Ataemhly  of  the  State  q/  North  Carolina, 
and  it  it  hereby  Enacted  by  the  Authority  of  the  game.  That  It  shall  not  be 
lawful  for  any  Person  wliatsoever  to  set  Fire  to  any  Woods  except  It  be  his 
own  Property,  and  In  that  Case  It  shall  not  be  lawful  for  him  to  set  Fire  to 
his  own  Woods,  without  first  giving  Notice  to  all  Tersous  owning  Ijanda  adja- 
cent to  such  Wood  Lands  Intended  to  be  fired  at  lGa«t  Two  Days  before  the 
time  of  setting  such  Woods  on  Fire,  and  also  taking  effectual  Care  to  extin- 
galsb  such  Fire  before  it  shall  reach  any  vacant  or  patented  Lands,  contiguous 
to  or  adjacent  such  Lauds  so  fired. 
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III.  And  be  it  further  Enacted,  hy  the  Authority  aforesaid.  That  every  Per- 
son offending  against  this  Act  shall,  forfeit  and  pay  the  aum  of  Ten  Pounds, 
■to  be  recovered  by  Action  of  Debt,  Bill,  Plaint  or  Information,  to  the  Use  of 
the  Person  who  shall  sue  or  prosecute  for  the  same ;  and  shall  also  be  further 
liable  to  the  Part)'  injured  by  such  unlawful  firing  of  the  Woods,  for  all  dam- 
ages that  may  accrue' therefrom. 

rv.  And  be  ((  fuHher  Enacted,  hy  the  Authority  aforesaid.  That  if  any 
Slave,  Free  Negro  or  Mulatto,  or  vagrant  Person,  unable  to  pay  the  fine  afore- 
said, shall  be  convicted  of  setting  flre  to  any  Woods,  contrary  to  the  true 
Meaning  of  this  Act,  such  Person,  on  Conviction  thereof,  shall  have  and  re- 
ceive on  his  bare  back  Thirty  Nliie  Lashes,  well  laid  on.  at  the  Public  Whlp- 
plDg-PosL 

Hon.  Francis  D.  Winston,  in  his  recent  address  before  the  North  Caro- 
lina Pine  Association,  in  speaking  of  the  work  of  the  North  Carolina 
Forestry  Association,  emphasized  the  fact  that  this  law  was  not  enacted 
for  the  purpose  of  protecting  the  forests,  but  of  preventing  injury  to  live 
stock  ranging  in  the  vast  areas  of  then  unowned  and  unoccupied  land. 
He  says : 

"Not  a  word  is  said  about  the  destruction  of  timber  by  flres.  A  century 
and  a  half  ago  our  ancestors  were  enacting  laws  against  the  destruction  of 
hogs  in  the  woods  by  flres.  Today  the  North  Carolina  Forestry  Association 
is  seeking  enactments  to  protect  the  woods  from  the  hogs  by  a  Eeneral  stock 
law.  Our  association  recognizes  that  ft  year's  supply  of  timber  on  the  farm 
is  as  necessary  as  the  year's  supply  of  corn  and  meat  We  are  seeking  to 
convince  the  people  who  own  lands  that  in  the  place  of  every  tree  removed 
for  any  cause  a  new  tree  should  be  planted.  We  have  In  view  the  establish- 
ment of  e^tperimeutal  forestry  farms  about  the  State.  The  North  Carolina 
Geological  and  Economic  Survey  Is  fostering  this  work." 

In  1885  a  law  forbidding,  wagoners  and  other  campers  to  leave  their 
camp-fires  without  totally  extinguishing  them  was  passed.  There  has 
been,  however,  no  very  general  enforcement  of  either  of  these  laws, 
though  there  have  heen  no  others  covering  what  we  now  consider  these 
very  serious  offenses.  These  two  laws  (sections  3346  and  3347,  Revisal 
of  1905)  have  now  largely  been  incorporated  in  the  new  forest  fire  law, 
in  slightly  amended  form. 


In  1909  an  effort  was  made  to  obtain  increased  protection  for  our 
mountain  forests  by  the  passage  of  a.law  {chapter  89,  Public  Laws  1909) 
which  allows  "any  owner  or  owners  of  wooded  land  situated  in  North 
Carolina  above  contour  line  2,000  feet"  to  apply  to  the  Governor  for  the 
establishment  of  such  land  as  a  "State  forest,"    The  owners  pledge  them- 
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selves  to  cut  the  timber  conservatively,  and  to  pay  annually  one-half 
cent  for  each  acre  of  such  proposed  State  forest  into  the  county  school 
fund.  In  return  for  this  the  rangers  employed  by  the  landowner  are  to 
be  appointed  State  forest  Trardens,  with  power  to  arrest  without  warrant 
violators  of  the  State  laws  relating  to  the  care  of  forests.  The  owners 
of  the  land  which  ia  thus  proclaimed  a  State  forest  must,  of  course,  pay 
the  salary  and  expenses  of  their  own  wardens.  This  law,  which  requires 
a  man,  in  addition  to  bearing  all  the  costs  of  fire  protection,  to  pay  out 
half  a  cent  an  acre  for  all  the  land  protected,  none  of  which  is  used  for 
fire  protection,  is  so  manifestly  one-aided  that  no  advantage  has  yet  been 
taken  of  it,  and  probably  none  ever  will  be.  In  contrast  with  this,  forest 
fire  protective  associations  are  now  being  organized  in  several  of  the 
Appalachian  States  whose  maximum  annual  assessment  is  only  half  a 
cent  an  acre.  For  this  amount  the  lands  are  being  successfully  protected 
against  fire. 

There  have  been  many  other  attempts,  both  before  and  since,  to  secure 
more  adequate  State  assistance  in  the  prevention  and  extinguishment  of 
forest  fires.  As  early  as  1887,  Hon.  Francis  D.  Winston  reminds  us,  he 
himself  introduced  a  bill  for  this  purpose  into  the  State  Senate,  but  it 
did  not  get  out  of  the  committee.  At  each  regular  session  of  the  Legis- 
lature for  the  past  eight  years  the  State  Geological  and  Economic  Sur- 
vey has  proposed  and  ut^ed  the  passage  of  definite  legislation  to  reduce 
the  enormous  annual  loss  by  forest  flrea,  but  with  no  definite  result.  The 
public  demand  throughout  the  State  has  not  been  strong  enough  to  over- 
come the  natural  reluctance  of  such  a  conservative  body  as  the  General 
Assembly  to  enact  restrictive  laws.. 

But  year  by  year,  as  the  annual  loss  from  fires  has  become  better 
known  and  appreciated,  the  demand  for  protection  has  become  more  in- 
sistent, until  the  Legislature  of  1915  responded  by  the  enactment  of  an 
excellent  law,  though  without  appropriation. 

A  law  to  meet  certain  particular  cases,  where  logging  was  being  done 
on  land  adjoining  city  watersheds,  was  passed  two  years  ago.*  Though 
fairly  effective  in  the  cases  to  which  it  applies,  this  law,  it  is  thought,  has 
not  yet  been  invoked.  It  can  probably  be  effectively  enforced,  however, 
in  connection  with  the  new  forest  fire  law. 

In  the  following  pages  the  forestry  laws  of  the  State  are  given,  each 
accompanied  by  comments  explaining  the  objects  and  operations  of  the 
law. 
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AN  ACT  TO  PROTECT  THE  FORESTS  OF  THE  STATE  FROM  FIRE. 

The  General  Aggemblj/  of  North  Carolina  do  enact: 

SEcnoN  1.  That  the  State  Geological  Board  may  take  such  action  as  It 
may  deem  necessary  to  ptoylde  for  the  prevention  and  contrcfl  of  forest  fires 
In  any  and  all  parts  of  this  State,  and  it  la  hereby  authorized  to  enter  Into  an 
agreement  with  the  Secretary  of  Agriculture  of  the  United  States  for  the  pro- 
tection of  tlie  forested  watersheds  of  streams  in  this  State. 

Sec.  2.  That  the  forester  of  the  State  Geological  and  Economic  Survey,  who 
shall  be  called  State  Forester,  and  shall  be  ear  offloio  State  Forest  Warden, 
may  appoint,  with  the  approval  of  the  Geological  Board,  one  township  forest 
warden  and  one  or  more  district  forest  wardens  in  each  township  of  the  State 
in  which  the  amount  of  forest  land  and  the  risks  from  forest  fires  shall.  In  his 
Judgment,  make  it  advisable  and  necessary. 

Sec.  3.  The  State  Forester,  as  State  Forest  Warden,  shall  haVe  supervision 
of  township  and  district  forest  wardens,  shall  Instruct  them  In  their  duties, 
Issue  such  regulations  and  Instructions  to  the  township  and  district  forest 
wardens  as  he  may  deem  necessary  for  the  purposes  of  tills  act,  and  cause 
vloiatioas  of  the  laws  regarding  forest  fires  to  t)e  prosecuted. 

Sec.  4.  Forest  wardens  shall  liave  cliarge  of  meaaurea  for  controlling  forest 
fires;  shall  malce  arrests  for  violation  of  forest  laws;  sliaU  post  along  high- 
ways and  In  other  conspicuous  places,  copies  of  the  forest  fire  laws  and  warn- 
ings against  flres.  which  shall  be  supplied  by  the  State  Forester ;  shall  patrol 
during  dry  and  dangerous  seasons  under  the  direction  of  the  State  Forester, 
and  shall  perform  such  other  acts  and  duties  as  stiall  be  considered  necessary 
by  tbe  State  Forester  for  the  protection  of  the  forests  from  fire.  The  town- 
ship forest  warden  of  the  township  In  which  a  fire  occurs  shall  within  ten 
days  matte  such  a  report  thereof  to  the  State  Forester  as  may  be  prescribed 
by  him.  The  township  forest  warden  of  the  township  In  which  a  fire  occurs 
shall  within  ten  days  malie  such  a  report  thereof  to  the  State  Forester  as  may 
be  prescrltied  by  blm.  Each  district  forest  warden  shall  promptly  report  to 
township  vrardens  any  fire  In  his  district. 

Sec.  5.  Any  person  who  shall  malicioualy  or  willfully  destroy,  deface,  re- 
move, or  disfigure  any  sign,  poster,  or  warning  notice,  posted  by  ocder  of  the 
State  Forester,  under  the  provlsians  of  this  act  or  any  other  act  which  may 
be  passed  for  the  purpose  of  protecting  the  forests  in  this  State  from  fire, 
shall  be  guilty  of  a  misdemeanor,  and  upon  conviction  shall  be  punishable  by 
a  fine  of  not  less  than  $10  nor  more  than  $50,  or  imprisoned  not  exceeding 
thirty  days. 

Sec.  6.  Forest  wardens  shall  prevent  and  extinguish  forest  flres  in  their 
respective  townships  and  enforce  all  statutes  of  this  State  now  in  force  or  that 
hereafter  may  be  enacted  for  the  protection  of  forests  and  woodlands  from 
fire,  and  they  shall  liave  control  and  direction  of  all  persons  and  apparatus 
while  engaged  to  extinguishing  forest  fires.  Any  forest  warden  may. arrest, 
without  a  warrant,  any  person  or  persons  taken  by  blm  In  tbe  act  of  violating 
any  of  the  said  laws  for  the  protection  of  forests  and  woodlands,  and  bring 
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such  person  or  persoDs  forthwith  before  a  Justice  of  the  peace  or  other  officer 
having  JurledictloQ,  who  shall  proceed  without  delay  to  hear,  tr;f,  and  deter- 
mloe  the  matter.  During  a  season  of  drought  the  State  Forester  may  estab- 
lish a  fire  patrol  Id  any  township,  and  In  case  of  fire  In  or  threatening  any 
forest  or  woodland  the  township  or  district  forest  warden  shall  attend  forth- 
with and  use  all  necessary  means  to  confine  and  extinguish  such  fire.  The 
said  forest  warden  may  summon  any  male  resident  of  the  township  between 
the  ages  of  18  and  4S  years  to  assist  In  extinguishing  fires,  and  may  require 
the  use  of  horses  and  other  property  needed  for  such  purpose ;  any  person  so 
summoned,  and  who  is  physically  able,  who  refuses  or  neglects  to  assist  or  to 
allow  the  use  of  horses,  wagons,  or  other  material  required,  shall  be  liable  to 
a  penalty  of  not  less  than  $5  nor  more  than  $50.  No  action  for  trespass  shall 
He  against  any  forest  warden  or  person  summoned  by  him  (or  crossing  or 
working  upon  lands  of  another  In  connection  with  his  duties  as  forest  warden. 

Sec.  7.  Forest  wardens  shall  lecelve  compeusaHon  from  the  Geological 
Board  at  a  rate  of  not  to  exceed  20  cents  per  hour  for  the  time  actually  en- 
gaged In  the  performance  of  their  duties ;  and  reasonable  expenses  for  equip- 
ment, transportation,  or  food  supplies  incurred  in  fighting  or  extinguishing 
any  fire,  according  to  an  itemized  statement  to  be  rendered  the  State  Forester 
every  month,  and  approved  by  blm.  Forest  wardens  shall  render  to  the  State 
Forester  a  statement  of  the  services  rendered  by  the  men  employed  by  them 
or  their  district  wardens,  as  provided  In  this  act,  within  one  month  of  the 
date  of  service,  which  said  bill  shall  show  In  detail  the  amount  and  character 
of  the  service  performed,  the  exact  duration  thereof,  the  name  of  each  person 
employed,  and  any  other  Information  required  by  the  State  Forester.  All 
accounts  of  the  forest  wardens  must  be  duly  sworn  to  before  a  justice  of  the 
peace,  notary  public,  or  other  officer  qualified  to  witness  such  papers  within 
the  county  in  which  the  expenses  were  incurred.  It  said  bill  be  duly  ai^roved 
by  the  State  Forester,  It  shall  be  paid  by  direction  of  the  Geological  Board  out 
of  the  funds  hereinafter  provided  for. 

Sec.  8.  If  any  person  shall  intentionally  set  fire  to  any  grass  land,  brush 
land,  or  woodland,  except  It  be  his  own  property,  or  In  that  case  without  first 
giving  notice  to  all  persons  owning  or  in  charge  of  lands  adjoining  the  land 
Intended  to  be  fired,  and  also  taking  care  to  watch  such  fire  while  burning  and 
taking  effectual  care  to  extinguish  such  fire  twfore  it  shall  reach  any  lands 
near  to  or  adjoining  the  lands  so  flred,  he  shall  for  every  such  offense  be  guilty 
of  a  misdemeanor  and  shall  be  fined  not  less  than  $10  nor  more  than  $50,  or 
Imprisoned  not  exceeding  thirty  days.  This  shall  not  prevent  action  for  dam- 
ages sustained  by  the  owner  of  any  property  from  such  fires. 

Sec.  fl.  Any  wagoner,  hunter,  camper,  or  other  person  who  shall  kindle  a 
camp-flre  or  shall  authorize  another  to  kindle  such  fire,  unless  all  combustible 
material  for  the  apace  of  10  feet  surrounding  the  place  where  said  fire  is 
kindled  has  been  removed,  or  shall  leave  a  camp-fire  without  fully  extinguish- 
ing It,  or  who  shall  accidentally  or  negligently  by  the  use  of  any  torch,  gun, 
match,  or  other  Instrumentality,  or  In  any  manner  whatever  start  any  fire 
upon  any  grass  land,  brush  land,  or  woodland  without  fully  extinguishing  the 
same,  shall  be  guilty  of  a  misdemeanor,  and  upon  conviction  shall  be  punished 
by  a  fine  of  not  less  than  $10  nor  more  than  $50,  or  Imprisoned  not  exceeding 
thirty  days. 
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Sec.  10.  All  persons,  firms,  or  corporations  who  shall  bam  any  tar  kiln  or 
pit  of  cbarcoal  or  set  fire  to  or  bum  aoy  brush,  grass,  or  other  material, 
whereby  any  property  may  be  endangered  or  destroyed  shall  keep  and  main- 
tain a  careful  and  competent  watchman  in  cliarge  of  said  kiln,  pit,  brush,  or 
other  material  wlille  burning.  Any  person,  firm,  or  corporation  violating  the 
provisions  of  this  s«;tlon  shall  be  punishable  by  a  fine  of  not  less  than  $10  nor 
more  than  {50,  or  imprisoned  not  exceeding  thirty  days.  Fire  escaping  from 
such  kiln,  pit,  brush,  or  other  material  while  burning  shall  be  prima  facie  evi- 
dence of  neglect  of  tljese  provisions. 

Sec.  11.  For  the  purposes  of  this  act  woodland  Is  taken  to  Include  all  forest 
areas,  both  timber  and  cut-over  land,  and  all  second-growth  stands  on  areas 
that  have  at  one  time  been  cultivated. 

Sec.  12.  All  laws  and  clauses  of  laws  in  conflict  with  this  act  are  hereby 
repealed.  ■ 

Sec.  13.  This  act  shall  be  in  force  from  and  after  its  ratification. 

SattBed  this  the  9th  day  of  March,  A.  D.  1915. 

A  drnvnUtraiion. 

By  placing  tlie  administration  of  the  forest  fire  law  with  an  already- 
existing  ofSce  of  the  State  Government  the  tedious  and  often  difficult 
task  of  bringing  together  a  new  organization  has  been  obviated.  In  view 
of  the  fact  that  no  appropriation  accompanies  the  new  law,  this  pro- 
vision is  shown  to  be  a  wiae  and  statesman-like  action.  The  State  Geo- 
logical and  Economic  Survey,  which  unfortunately  yet  has  only  a  small 
appropriation  for  its  support,  is  enabled  to  spend  as  much  as  can  be 
spared  of  its  appropriation  for  the  carrying  out  of  the  provisions  of  the 
law.  In  tiie  actual  work  of  fire  prevention  and  extinguishment  very 
little  can  be  done  witiiout  an  appropriation,  but  along  other  lines  the 
Survey  has  already  taken  active  steps,  chiefly  toward  informing  the  pub- 
lic as  to  what  the  law  is  and  in  what  ways  it  should  be  observed. 

Cooperation. 

The  latter  half  of  section  1  contemplates  a  cooperative  agreement  with 
the  United  States  Department  of  Agriculture  under  the  Weeks  law, 
whereby  the  State  can  receive  very  material  assistance  in  the  prevention 

of  firea.    Section  2  of  the  Weeks  law*  reads  as  follows : 

Sec.  2.  That  the  sum  of  $200,000  is  hereby  appropriated  and  made  available 
until  expended,  out  of  any  moneys  in  the  National  Treasury  not  otherwise 
appropriated,  to  enable  the  Secretary  of  Agriculture  to  cooperate  with  any 
State  or  group  of  States,  when  requested  to  do  so.  in  the  protection  from  fire 
of  the  forested  watersheds  of  navigable  streams ;  and  the  Secretary  of  Agri- 
culture Is  hereby  authorlied.  and  on  such  conditions  as  he  deems  wise,  to 
stipulate  and  agree  with  any  State  or  group  of  States  to  cooperate  la  the 

•30  Stat.,  Ml.     See  FresB  Bui.  14T,  Appendix. 
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organization  apO  maintenance  of  a  system  of  Are  protection  on  any  private  or 
State  forest  lands  nltblu  such  State  or  Staten  and  situated  upon  the  water- 
shed of  a  navlRable  river :  Proridcd,  that  no  such  stipulation  or  agreement 
shall  be  made  with  any  State  which  has  not  provided  by  law  for  a  system  of 
forest  fire  prot^tlon :  Provided  further,  that  In  no  caae  shall  the  amount 
expended  In  any  State  exceed  In  any  fiscal  year  the  amount  appropriated  by 
that  State  for  the  same  purpose  during  the  same  fiscal  year. 

As  no  appropriation  is  made  by  the  State  for  fire  protection,  this  law 
can  be  invoked  at  present  only  to  a  very  limited  extent.  Under  the 
rulings  of  the  United  States  Forest  Service  the  legal  regular  apportion- 
ment of  State  moneys  paid  out  for  fire  preventive  measures  can  be 
counted  in  the  same  way  as  a  direct  appropriation.  The  State  Geologist 
has  recently  arranged  for  an  expenditure  of  $2,000  per  year  for  the  next 
ten  years  for  this  purpose.  As  a  result  of  this  arrangement,  an  annual 
apportionment  of  Federal  funds  up  to  the  same  amount  has  been  secured ; 
to  be  used,  according  to  the  ruling  of  the  United  States  Department  of 
Agriculture,  for  patrol  and  lookout  work  on  forests  covering  the  head- 
waters of  streams  in  the  western  part  of  the  State. 

In  addition  to  this,  there  are  now  being  advanced  tentative  plans  for 
a  scheme  of  cooperation  with  county  and  township  governments,  or  with 
groups  of  private  landowners,  whereby  they  may  be  able  to  obtain  the 
benefits  of  tho  new  law  without  any  large  State  expenditure. 

Appointment  of  Forest  Wardens. 

The  township  and  district  forest  wardens,  whose  appointment  by  the 
State  Forester  is  permitted  under  section  2,  should  be  men  of  known  fit- 
ness for  the  work  which  they  are  to  undertake.  They  should  be  residents 
of  the  county  and  township  in  which  they  are  to  work,  should  be  familiar 
with  all  parts  of  their  district,  should  he  men  used  to  the  woods,  experi- 
enced in  fighting  fires,  on  good  terms  with  their  neighbors,  strong, 
healthy,  absolutely  honest,  and  able  to  make  out  intelligently  such  few 
reports  as  will  be  required  of  them.  Where  such  men  are  willing  to  de- 
vote a  part  of  their  time  to  the  service  of  the  State,  receiving  only  such 
compensation  as  is  provided  in  the  law,  the  number  of  fires  will  un- 
doubtedly be  greatly  reduced,  as  has  been  the  experience  under  similar 
conditions  in  many  other  States. 

It  is  not  proposed  to  appoint  wardens  in  every  township  or  county  in 
the  State,  because  in  many  their  services  are  not  required,  the  small 
areas  of  woodland  and  the  attitude  of  the  public  against  forest  firea 
making  the  services  of  a  forest  warden  unnecessary.  During  the  past  six 
years  in  which  figures  on  forest  fires  have  been  collected  the  greatest 
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part  of  the  destruction  ha3  occurred  in  the  mountain  and  coastal  plain 
counties.  Theae  counties  would,  therefore,  require  the  larger  number 
of  forest  wardens.  Many  of  the  piedmont  counties,  however,  have  suf- 
fered considerably  from  fires,  and  where  this  has  been  the  case,  and  the 
people  are  willing  and  anxious  to  cooperate  in  trying  to  prevent  fires, 
the  appointment  of  wardens  would  probably  be  made.  As  a  general 
proposition,  it  may  be  stated  that  in  townships  containing  less  than  60 
per  cent  of  forest  land  forest  wardens  would  not  be  needed,  while  in 
those  having  more  than  this  proportion  wooded  a  considerable  number 
of  them  might  be  expected  to  need  wardens. 

Even  when  an  appropriation  is  made  by  the  State  for  the  carrying 
out  of  this  part  of  the  law  no  indiscriminate  appointment  of  wardens 
will  be  made.  Each  township  will  be  considered  upon  its  own  merits, 
and  only  after  careful  consideration  of  local  conditions  and  public  senti- 
ment, as  well  as  of  the  fitness  of  the  man  proposed,  will  an  appointment 
be  made. 

Prosecutions. 

The  object  of  this  law  is  not  the  persecution  of  private  citizens,  hut 
the  prevention  of  forest  fires.  The  majority  of  fires  are  caused  by  care- 
lessness, and  in  most  localities  these  can  be  gradually  lessened  by  bringing 
before  the  people  various  kinds  of  reminders  to  be  careful.  When 
carelessness  becomes  gross  or  criminal  a  prosecution  is  often  the  only 
reminder  that  will  have  any  effect. 

But  some  fires  are  started  intentionally,  in  plain  violation  of  law. 
In  such  cases  it  is  the  evident  duty  not  only  of  the  law  officers,  but  of 
every  law-abiding  citizen,  to  do  everything  possible  to  bring  the  offender 
to  justice. 

Though  the  enforcement  of  the  forestry  laws  is  the  special  duty  of  the 
forest  wardens  for  whose  appointment  provision  is  made  in  the  new  law, 
prosecutions  can  also  be  taken  up  in  the  ordinary  way.  In  fact,  over 
the  greater  part  of  the  State  law  enforcement  will  have  to  come  through 
the  regular  county  and  township  officers. 

Where  evidence  is  obtainable,  any  citizen  or  officer  of  the  law  can  swear 
out  a  warrant  before  a  justice  of  the  peace  which  will  be  immediately 
executed  by  the  law  officer.  The  offender  will  then  be  tried  in  the 
magistrate's  court,  following  the  usual  procedure.  Should  a  sheriff, 
deputy  sheriff,  or  township  constable  discover  some  one  in  the  act  of 
violating  the  law,  he  should  arrest  him  without  warrant,  take  him  im- 
mediately before  a  justice  of  the  peace,  where  the  necessary  papers 
would  be  made  out  and  the  trial  proceed  with  the  arresting  officer  as 


DgJi^edoi^^OOglC 


POKSaT   FIBBS   lET    XORTH   CAROLINA.  29 

Forest  wardens  have  the  same  power  as  constables  and  sheriffs  to 
arrest  without  warrant  those  taken  in  the  act  of  violating  the  forestry 
laws.  In  all  other  cases  they  must  swear  out  warrants  before  a  magis- 
trate, just  as  a  private  citizen  would  be  required  to  do.  They  cannot 
serve  a  warrant,  but  it  must  be  turned  over  to  the  constable  and  served 
in  the  re^lar  way. 

It  will,  however,  be  the  special  duty  of  the  forest  warden  to  work  up 
evidence  against  all  persons  suspected  of  violating  the  forestry  laws. 
His  knowledge  of  the  r^ion  and  of  the  people  of  the  region  will  give 
the  warden  a  great  advantage  in  this  respect.  He  should  be  able  to  find 
out  the  cause  of  a  fire  without  delay,  and  it  is  his  duty  to  do  so.  He 
must  then  secure  sufficient  evidence,  swear  out  a  warrant,  and,  if  neces- 
sary, appear  himself  as  a  witness  in  the  case.  Forest  wardens  are  ap- 
pointed to  protect  the  forests  of  the  State  from  fire,  and  this  they  must 
do  to  the  utmost  of  their  ability,  carrying  out  the  laws  enacted  for  that 
purpose. 

Forest  Wardens. 

The  regulations  and  iustniCtiouB  contemplated  in  section  3  will  cover 
such  duties  as  are  not  specifically  mentioned  in  the  law.  Included  in 
them  would  be  the  manner  of  procedure  in  case  of  fire;  instructions  as  to 
the  best  methods  of  fighting  fires  in  various  cases ;  the  organization  of  a 
fire-fighting  force;  the  necessary  preparations  for  a  fire  season;  the  time 
when  patrol  must  be  undertaken ;  methods  of  inveatigation  into  the 
causes  of  fires;  the  collection  of  evidence  for  prosecutions;  and  many 
other  things  in  regard  to  the  daily  duties  of  the  wardens. 

The  duties  of  fire  wardens  mentioned  in  section  i  are  those  which  are 
universally  recognized  as  the  usual  duties  of  such  officers.  Other  duties 
and  acts  may  be  necessary  in  certain  cases,  or  as  conditions  which  are 
not  now  foreseen  arise  from  year  to  year.  These  other  duties  will  be 
such  as  any  employer  of  help  might  require  of  those  under  him,  and 
will  of  course  be  in  strict  accordance  with  this  and  all  other  laws  of 
the  State. 

The  reports  required  from  forest  wardens  are  necessary  not  only  that 
the  State  Forester  may  be  in  close  touch  with  the  wardens  and  with  fire 
conditions  in  the  various  districts,  hut  also  as  a  check  on  the  monthly 
accounts  sent  in  by  the  wardens,  which  have  to  be  paid  after  approval 
by  the  State  Forester,  The  reports  will  be  as  simple  and  brief  as  is 
consistent  with  the  information  desired.  Blank  forms  will  be  printed, 
ao  that  only  a  small  amount  of  writing  will  be  necessary.  These  reports 
will  form  the  basis  of  the  annual  report  of  the  State  Forest  Warden 
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ae  to  the  number  of  fires,  the  area  burnt  over,  tte  damage  done,  and  the 
cost  to  the  State  in  preventing  and  extinguishing  fires.  In  districts 
where  wardens  are  appointed  these  reports  will  supersede  the  voluntary 
reports  now  sent  in  in  regard  to  forest  fires. 

Patrol 

Patrol  is  an  important  duty  of  the  forest  warden.  Patrol  means  pre- 
vention, for  usually  the  officer  who  patrols  prevents  as  many  fires  as  he 
extinguishes.  By  traversing  the  forests  under  his  charge  during  ex- 
cessively dry  weather,  the  patrolman  is  often  not  only  able  to  detect 
and  extinguish  fires  before  they  get  beyond  control,  but  the  likelihood 
of  his  presence  at  any  place  will  in  all  probability  deter  many  who 
might  otherwise  either  carelessly,  negligently,  or  intentionally  start  fires. 
Patrol  is  such  an  important  part  of  modem  forest  fire  prevention  that 
the  Federal  Government  stipulates  that  the  money  expended  by  it  in 
cooperative  fire  protection  with  the  various  States  must  be  spent  to  a 
large  extent  in  the  employment  of  patrolmen  and  lookouts. 

Patrol  is  now  practiced  wherever  effective  fire  protection  is  attempted. 
The  new  State  law  requires  the  forest  wardens  to  patrol  during  dry  and 
dangerous  seasons,  and,  in  addition,  gives  the  State  Forester  full  power 
to  establish  and  direct  such  patrol  whenever  in  his  judgment  this  is 
advisable  or  necessary.  By  referring  to  Table  1  it  will  be  seen  the  "dry 
and  dangerous  seasons"  are  most  likely  to  occur  in  spring  and  fall,  and 
it  is  in  these  two  seasons  that  most  of  the  patrol  work  would  be  carried 
on.  However,  local  conditions  or  exceptional  seasons  might  make  it 
necessary  to  establish  patrols  at  any  time  of  the  year. 

By  virtue  of  a  cooperative  agreement  recently  (June  9,  1915)  entered 
into  between  the  State  Geological  Board  and  the  United  States  Depart- 
ment of  Agriculture,  a  number  of  patrols  will  be  established  in  the  moun- 
tainous parts  of  the  State  during  the  fall  fire  season  of  1915,  and  each 
fire  season  thereafter,  as  long  as  the  arrangement  continues.  These  men 
will  be  State  Forest  Wardens.  They  will  work  under  the  direction  of 
the  State  Forester,  but  will  be  paid  by  the  United  States  Government. 
Honest,  energetic,  intelligent  men  are  required  for  this  work ;  men  who 
are  familiar  with  the  region  which  they  will  have  to  patrol,  who  have 
done  woods  work  and  hare  had  experience  in  fighting  fire. 

The  Power  of  Arrest. 

Ifo  law  can  be  effective  unless  it  is  enforced.  The  great  weakness  of 
the  old  law  against  burning  the  woods  was  that  there  was  no  special 
system  of  enforcement.  The  present  law  provides  that  system,  and  it 
must  be  made  as  effective  as  possible. 
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It  is  well  knovD  that  many  of  our  worst  £res  are  of  incendiary  origin. 
They  are  started  by  irresponsible  and  oftea  vicious  men,  who  are  deter- 
mined to  injure  their  neighbors,  or  even  one  particular  neighbor,  or  else 
are  indifferent  to  the  loss  sustained  by  property  owners  and  the  com- 
munity at  large.  Experience  has  shown  that  it  is  usually  very  diffi- 
cult to  apprehend  such  oflenders,  because  they  operate  iii  wild,  uninhab- 
ited country,  and  often  at  night.  It  would  be  folly  to  employ  men  to 
prevent  forest  fires,  require  them  to  find  out  who  started  the  fires,  and 
then,  when  they  come  up  with  the  offender,  compel  them  to  return  many 
miles  for  the  purpose  of  securing  a  warrant  for  the  arrest  of  such  of- 
fender. It  is  difficult  enough  to  findlhe  man  who  bums  the  woods,  but  it 
would  be  next  to  impossible  to  make  arrests  if  such  a  procedure  were 
required.  It  has,  therefore,  always  been  found  necessary  to  give  forest 
wardens  the  power  of  deputy  sheriffs,  namely,  the  power  to  arrest  with- 
out a  warrant  those  caught  in  the  act  of  violating  the  law.  This  power  is 
not  likely  to  be  abused,  for  it  is  the  policy  of  the  forest  warden  service  to 
maintain  the  closest  relations  of  fairness  and  good-will  with  all  the  law- 
abiding  citizens  of  the  district,  A  forest  warden  who  presumed  to  mis- 
use his  power  in  this  direction  would  at  once  be  complained  of  so  bitterly 
that  his  removal  would  be  accomplished  without  delay.  The  whole  object 
of  the  present  law  is  to  prevent  and  extinguish  forest  fires,  and  all  other 
motives  must  and  will  be  strictly  excluded  from  the  operations  of  the 
law. 

Assistance  in  Fighting  Fires. 

The  power  to  summons  necessary  assistance  for  fighting  fires  is  given 
to  forest  wardens  and  a  small  penalty  provided  for  refusal  to  serve.  This 
means  that  unless  some  reasonable  excuse  can  be  given  for  declining  to 
assist  in  extinguishing  fires  the  persons  summoned  will  be  liable  to  a 
fine.  If  a  reasonable  excuse  should  be  given,  and  the  forest  warden 
should  decline  to  accept  such  excuse — a  contingency  hardly  likely  to 
occur — the  justice  of  the  peace  before  whom  any  action  would  come 
would  undoubtedly  decide  that  such  excuse  was  valid  and  that  the  warden 
was  not  justified  in  declining  to  accept  it.  This  adequately  safeguards 
the  power  of  summons. 

Compensation  of  Forest  Wardens. 

One  of  the  most  frequently  advanced  arguments  against  State  forest 
protection  has  been  that  by  employing  men  to  extinguish  fires  they  were 
being  induced  to  set  out  fires  in  order  that  they  might  be  reimbursed 
for  extinguishing  them.  Perhaps  the  simplest  answer  to  such  an  argu- 
ment is  that  only  the  worst  men  in  a  community  would  attempt  such  a 
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practicej  and  that  the  forestry  law  contemplates  the  employment  of  the 
best  .men  in  the  community.  It  would  be  a  poor  policy  indeed  for  any 
forest  warden  to  attempt  such  a  practice,  because  there  are  always  a 
large  number  of  people  ready  to  report  any  failure  in  duty  of  a  State 
employee.  It  is  certain  that  any  forest  officer  who  attempted  such  a 
thing  would  get  dismissed  without  delay.  On  the  other  hand,  should 
some  irresponsible  party  attempt  to  practice  firing  the  woods  in  order  to 
secure  employment  under  the  forest  warden,  the  warden  would  be  quick 
to  suspect  and  discover  any  such  criminal  practice.  Where  such  laws  are 
enforced  there  has  been  little  or  no  trouble  from  this  source,  though  the 
same  argument  has  been  advanced  against  the  operation  of  a  like  pro- 
vision of  law  in  nearly  every  State  where  it  has  been  tried. 

It  has  occasionally  been  urged  that  it  is  useless  to  pay  men  for  fighting 
fires,  because  in  many  communities  any  number  of  men  could  be  found 
in  an  emergency  to  fight  fires  without  compensation.  It  would  not  only 
be  unfair  to  the  citizens  of  the  community  to  expect  them  to  carry  on 
this  most  exhausting  work  without  pay,  but  it  would  be  exceedingly  in- 
effective and  would  defeat  the  object  of  the  law.  The  function  of  fire 
protection  is  to  prevent  fires  rather  than  to  extinguish  them.  That  is, 
fires  should  not  be  allowed  to  start ;  and  if  they  do  get  started,  they  must 
be  put  out  before  they  become  large  fires.  The  first  rule  for  the  fire 
fighter  is  to  get  to  the  fire  as  soon  as  possible.  A  small  fire  is  more  easily 
extinguished  and  does  infinitely  less  damage  than  a  large  fire.  Now, 
only  the  large  fire  offers  sufficient  inducement  for  the  average  man  to 
leave  his  regular  work  and  go  out  and  spend  half  a  day  or  a  whole  day 
fighting  to  stop  its  advance.  A  small  fire  is  apt  to  be  neglected  in  the 
usually  vain  hope  that  it  will  bum  itself  out  or  some  one  else  will  extin- 
guish it.    The  State  cannot  afford  to  risk  such  haphazard  methods: 

ADDITIONAL  PROTECTION   TO  CITY  WATER  SUPPLIES. 

The  State  Geological  and  Economic  Survey  has  consistently  advocated 
the  effective  protection  from  fire  of  the  forested  watersheds  of  cities  and 
towns.  It  has  Stood  and  still  stands  ready  at  any  time  to  examine  such 
areas  with  the  object  of  recommending  methods  for  protecting  them 
from  forest  fires  and  consequent  contamination. 

A  number  of  such  examinations  have  already  been  made  and  reports 
submitted.  Two  such  reports  have  been  published,  those  for  Marion  and 
Asheville.* 

Follovring  the  suggestions  contained  in  these  reports,  and  especially  in 
a  letter  written  by  the  State  Forester  and  published  in  the  AskeviUe 


•See  Biennial  Beporls  of  tbe  State  GrologlBt,  1000-10,  p.  Se.  e 
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Gazette-News,  as  well  as  in  editorial  commente  by  that  paper,  Senator 
Weaver  of  Buncombe  drew  up  and  introduced  into  the  General  Assembly 
of  1913  a  bill  which  is  now  one  of  our  important  forestry  laws. 

TBE  lAW  rOR  THE  PKOTECTION   OF  CITY   WATEBSBED8. 

The  following  law,  while  only  applying  to  municipal  watersheds,  has 
an  important  and  increasing  UBefnlness  in  this  State,  because  of  the 
recent  rapid  development  of  the  forested  watershed  idea : 

AN  ACT  TO  PROTECT  WATERSHEDS  OWNED  BY  CITIES  AND  TOWNS 
FROM  DAMAGE  BY  FIRE.t 

The  General  Astemblp  of  North  Carolina  do  enact: 

Section  1.  Tbat  soy  persoo,  firm,  or  corporatioo  owolog  laatls  or  tbe  stand- 
ing timber  on  lands  within  400  feet  of  any  watershed  held  or  owned  by  any 
city  or  town,  for  the  purpose  of  furnishing  a  city  or  town  water  supply,  upon 
cuttiag  or  removing  the  timber,  or  permitting  same  to  be  cut  or  removed,  from 
lands  so  within  said  400  feet  of  said  watershed,  or  any  part  thereof,  shall, 
within  three  montlis  after  cutting,  or  earlier  upon  written  notice  by  said  city 
or  town,  remove  or  cause  to  be  burned,  under  proper  supervision,  all  tree-tops, 
boughs,  laps,  and  other  portions  of  timber  not  desired  to  be  taken  for  commer- 
cial or  other  purposes  wttbln  400  feet  of  the  boundary  line  of  such  part  of 
said  watershed  as  is  held  or  owned  by  such  town  or  city,  so  as  to  leave  such 
space  of  400  feet  immediately  adjoining  the  boundary  lines  of  such  watershed 
so  held  or  owned  free  and  clear  of  all  such  tree-tops,  laps,  boughs,  and  other 
Inflammable  material  caused  by  or  left  from  cutting  such  standing  timber,  so 
as  to  prevent  the  spread  of  fire  from  such  cut-over  area  and  the  consequent 
damage  to  such  watershed. 

Sec.  2.  That  any  such  person,  firm,  or  corporation  violating  the  provisions 
of  this  act  shall  be  guilty  of  a  misdemeanor. 

Sec.  3.  Tliat  this  act  shall  be  In  force  from  and  after  its  ratification. 

Ratified  this  the  6th  day  of  March.  A.  D.  1013. 

Pure  water  means  health.  A  protected  watershed  insures  unpolluted 
water.  An  abundant  supply  of  pure  water  is  the  best  advertisement  a 
city  can  have.  To  secure  and  maintain  such  a  supply  is  the  best  invest- 
ment a  city  can  make. 

Many  cities  and  towns  in  North  Carolina  own  their  own  "catchment 
areas"  or  watersheds ;  others  secure  their  water  from  small  streams  whose 
drainage  area  is  owned  by  private  individuals.  In  both  cases  the  State 
insists  that  certain  general  precautions  be  taken  by  the  city  authorities 
to  prevent  pollution  of  their  waters,  and  monthly  inspection  patrol  is 
insisted  upon  for  this  purpose. 

The  most  obvious  and  most  efTective  measure  to  prevent  pollution  of 
streams,  namely,  the  protection  of  the  woodlands  on  their  watersheds 


tChapter  BO,  Public  Laws  1013. 
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from  fire,  has  until  very  recently  received  no  attention  from  the  State, 
and  only  in  certain  notewortliy  iustanees,  particularly  those  of  Asheville 
and  Marion,  from  the  municipal  authorities  themselves. 

A  bare,  hard  soil  surface,  such  as  is  left  by  burning  the  woods,  allows 
the  rainfall  to  collect  and  run  directly  to  the  streams,  carrying  with  it 
small  particles  of  soil,  decaying  vegetable  or  animal  matter  or  other 
material,  often  laden  with  typhoid  and  other  disease  germs.  If,  however, 
the  woods  are  protected  from  fire,  there  will  be  a  good  coat  of  leaves  on 
the  ground,  held  together  by  grass,  weeds,  and  bushes.  This  makes  an 
absorbent  cover  to  the  soil  which  acts  as  a  sponge,  soaking  up  the  rain 
as  it  falls  and  at  the  same  time  keeping  the  soil  soft  and  permeable  so 
that  the  rainfall  will  nearly  all  of  it  be  soaked  into  the  ground.  In  this 
way  all  impurities  are  filtered  out,  and  the  springs  are  supplied  regularly 
with  clear,  pure  water. 

The  movement  for  more  complete  control  by  cities  and  towns  of  their 
water  supplies  has  grown  very  rapidly  in  North  Carolina.  At  the  1915 
session  of  the  Legislature  a  number  of  our  mountain  towns  secured  the 
necessary  permission  to  purchase  or  enlarge  their  watersheds,  "Waynes- 
ville,  Asheville,  ilendersonvillG,  Tryon,  and  Old  Fort  being  among 
them.  These  municipal  forests  must  be  protected  from  fire  as  well  as 
from  other  dangerous  and  deleterious  influences.  Municipal  authorities 
should  see  that  this  law  is  enforced  wherever  it  is  applicable.  In  ad- 
dition, they  should  assist  the  responsible  officers  in  every  possible  way  in 
the  strict  enforcement  of  the  general  forest  fire  law. 

Watersheds  on  which  part  or  all  of  the  land  is  in  private  ownership 
may  have  to  be  further  protected  by  the  enactment  of  a  law  to  prohibit 
parties  burning  over  even  their  own  land.  Possibly,  however,  the  State 
Board  of  Health  has  already  sufficient  power  to  control  this. 

LAWS  FOR  THE  CREATION  OF  STATE  FORESTS. 
NEED  FOE  DEMONSTRATION  IN  FORESTRY. 

Two-thirds  of  the  land  area  of  North  Carolina  is  in  woods  and  only 
one-third  is  cultivated.  The  woodland,  however,  yields  a  much  smaller 
revenue  to  its  owners  than  does  the  cleared  land.  Why?  Is  it  not,  at 
least  in  part,  because  we  bestow  so  little  thought  and  labor  on  the  two- 
thirds  which  is  in  forest  "i  No  one  will  work  in  the  woods  unless  he  gets 
immediate  returns  in  the  form  of  sawlogs,  ties,  cordwood,  etc.  Yet  much 
forethought  and  labor  without  direct  result  is  expended  on  the  cultivated 
land.  Is  it  not  worth  while  to  know  how  such  forethought  and  work  can 
be  made  to  increase  the  value  and  yields  of  two-thirds  the  total  area 
of  the  State?     How  has  our  State  Government  set  about  improving 
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Rgriculture  in  North  Carolina?  Not  only  by  publisbing  bulletins,  in- 
structive but  all  too  little  read;  not  only  by  providing  for  talks  at  farm- 
ers' inatitutes;  it  is  not  even  satisfied  with  providing  splendid  colleges 
and  high  schools  where  young  men  can  be  taught  both  the  theory  and 
practice  of  agriculture.  But  our  active  and  progressive  Department  of 
Agriculture  has  purchased  seven  test  farms  in  different  regions  of  the 
State,  where  crop  varieties  are  grown,  and  where  it  is  shown  which 
varieties  and  what  methods  are  moat  suitable  for  certain  soils  and  cli- 
mates. In  addition  to  these  and  in  a  way  combining  the  college  and  the 
test  farm,  farm-life  schools  are  being  established  in  nearly  every  county 
in  the  State.  But  the  arguments  which  above  all  else  bring  home  to  the 
adult  farmers  the  possibility,  even  the  necessity,  of  practicing  better 
methods  are  brought  out  on  the  demonstration  plats  maintained  by  the 
Department  of  Agriculture,  and  the  demonstration  crops  supervised  by 
State  and  county  demonstration  agents. 

Does  not  this  suggest  the  value  of  State  experiment  and  demonstration 
forests  in  carrying  out  a  forest  policy  for  the  State?  The  Department 
of  Agriculture  has  set  a  precedent  which  the  Forestry  Department  should 
not  only  be  allowed,  but  required  to  follow. 

THE  LAW   QOVEBMINO   THE  ACQUIBEMERT   AND   ADUINISTEATIO.N    OF  STATE   FOBESTB. 

The  following  law,  passed  at  the  recent  session  of  the  Legislature,  is 
the  first  step  in  the  inauguration  of  such  a  policy.  While  it  does  not 
provide  funds  for  the  purchase  of  forest  lands,  it  does  recognize  the  prin- 
ciple of  State  experiment  and  demonstration  forests,  and  placea  the 
authority  to  purchase  such  forests,  when  money  for  that  purpose  may  be 
available,  with  a  responsible  and  competent  department  of  the  State  Gov- 
ernment. It  also  provides  that  State  forests  may  be  organized  and  ad- 
ministered without  any  further  legal  enactments,  where  gifts  of  land 
can  be  secured  for  this  purpose. 

AN  ACT  TO  ALLOW  THE  ACQL'IREMENT  BT  THE  STATE  OF 
STATE  FORESTS.' 

The  General  AsscmU]/  of  North  Carolina  do  enact: 

Section  1.  That  the  Governor  ot  the  State  Is  authorized,  upon  recommenda- 
tion ot  the  Geological  Board,  to  acf'ept  gifts  of  land  to  tlie  State,  the  same  to 
be  held,  protected,  and  administered  by  said  board  as  State  forests,  and  to  be 
used  ao  as  to  demonstrate  the  practical  utility  of  timber  culture  and  water 
conservation,  and  as  refuges  for  game.  Such  gifts  must  be  absolute  except  In 
such  cases  as  where  the  mineral  interest  on  the  land  has  previously  hecn 
sold.  The  State  Geological  Board  shall  have  the  power  to  purchase  lands  in 
the  name  ot  the  State,  suitable  chiefly  for  the  iiroductlon  of  timber,  as  State 


•Chapter  263,  Public  Laws  1915, 
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forests,  for  eEperimental,  demonstration,  educatloual,  park,  and  protection 
purposes,  using  for  such  purposes  any  special  appropriations  or  funds  availa- 
ble. The  Attorney-General  of  the  State  la  directed  to  see  that  all  deeds  to 
the  State  of  land  mentioned  in  tills  section  are  properly  executed  before  the 
gift  is  accepted  or  payment  of  tbe  purchase  money  is  made.  Said  State 
forests  shall  be  subject  to  county  taxes  assessed  on  the  same  basis  as  are 
private  lands,  to  be  paid  out  of  moneys  In  the  State  Treasury  not  otherwise 
appropriated. 

Sbc.  2.  That  all  moneys  received  from  tbe  sale  of  wood,  tlm1)er,  minerals, 
or  otber  products  from  the  State  forests  shall  be  paid  Into  tbe  State  Treasury 
and  to  tlte  credit  of  the  Geological  Board ;  and  such  moneys  sliall  be  expended 
in  carrying  out  the  purposes  of  this  act  and  of  forestry  in  general,  under  the 
direction  of  the  Geological  Board. 

Sec.  2^.  That  nothing  in  tbla  act  sball  operate  or  be  constmed  as  eutbority 
for  the  payment  of  any  money  out  of  the  State  Treasury  for  the  purchase  of 
lands  or  for  other  purposes  unless  by  appropriation  for  said  purpose  by  the 
General  Assembly. 

Sec.  3.  That  all  laws  and  clauses  of  laws  In  conflict  with  this  act  are  hereby 
repealed. 

Sec.  4.  Tliat  this  act  stiall  be  in  force  from  and  after  Its  ratification. 

Ratified  this  the  9th  day  of  March,  A.  D.  1915. 

Though  this  is  a  new  departure  for  North  Carolina,  it  is  by  no  means 
a  new  idea,  as  State  experiment  and  demonstration  forests  have  been 
consistently  advocated  by  tbe  North  Oarolina  Geological  and  Economic 
Survey  for  a  number  of  years  (see  Economic  Paper  No.  22,  p.  43 ;  Press 
Bulletins  Nos.  130,  142,  145),  A  number  of  States  to  the  north  and 
west  of  ua  are  now  operating  such  forests.  The  Forestry  Committee  of 
the  Fifth  National  Conservation  Congreas  reported  two  years  ago  a  total 
of  sixty-three  State  forest  experiment  stations  in  eleven  States,  more 
than  three-quarters  of  them  being  in  the  two  States  of  Pennsylvania  and 
Ohio.  In  some  cases  regular  State  forests,  or  parts  of  them,  are  used  as 
experiment  forests,  while  in  other  cases  separate  and  smaller  areas  are 
procured.  Ohio,  for  example,  bas  fourteen  experiment  forests  and  no 
State  forests,  while  Michigan  has  fifty-two  Stat?  forests  and  only  one 
experiment  forest.  However,  all  organized  and  administered  State 
forests  cannot  help  but  be  demonstration  forests  to  a  greater  or  less  ex- 
tent, because  they  show  to  the  citizens  how  the  State  manages  its  own 
forest  lands.  Whether  these  are  managed  in  the  right  or  wrong  way 
depends  on  the  knowledge  and  money  available,  and  the  knowledge  de- 
pends, at  least  in  part,  on  experiments  which  should  be  made  on  those  or 
similar  forest  areas. 

Gifts  of  Land  for  Staie  Forests. 

There  are,  no  doubt,  many  public-spirited  citizens  of  North  Carolina 
who,  if  they  realized  the  need  for  demonstration  and  experiment  forests, 
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*  would  gladly  give  to  the  State  enough  forest  land  to  adequately  serve 
such  a  purpose.  Not  only  is  low-priced  land  suitable  for  this  purpose, 
but  valuable  land  is  most  unsuitable.  Agricultural  land  is  not  wanted, 
though  a  small  percentage  of  such  might  be  included  in  the  place.  What 
is  needed  ie  to  show  how  forest  which  is  to  remain  in  woods  should  be 
managed.  There  is  land  in  nearly  every  county  which  will  pay  better 
to  keep  in  woods  than  to  clear.  This  is  certainly  worth  less  to  the  owner 
than  the  average  land  in  the  neighborhood.  At  the  same  time  it  would 
suit  forest  demonstration  purposes  better,  because  it  is  absolute  forest 
land,  i.  e.,  land  which  should  remain  permanently  in  woods. 

Demonstration  forests,  however,  should  be  accessible.  As  their  chief 
use  is  to  show  by  actual  practice  what  can  be  done  in  forestry,  they 
should  be  where  as  large  a  number  of  people  as  possible  can  see  them; 
for  instance,  near  a  main  line  of  railway  or  on  an  improved  and  well 
traveled  highway. 

Again,  they  must  contain  fairly  average  samples  of  at  least  one  im- 
portant type  of  forest  of  the  region,  and  if  possible  all  the  important 
types  should  be  represented,  For  instance,  a  demonstration  forest  in 
the  eastern  piedmont  region  should  have  some  hardwood  and  pine  forest, 
some  old-field  pine,  and  some  pure  hardwood  forest,  with  a  fair  repre- 

■  sentation  of  most  of  the  important  timber  trees  of  the  region. 

Purchasing  State  Forests. 

The  above  law  provides  for  two  other  methods  of  securing  State 
forests  besides  by  gift.  The  State  Geological  Board  is  allowed  to  pur- 
chase State  forests  either  with  money  specially  appropriated  by  the  Gen- 
eral Assembly  for  the  purpose  or  with  other  funds  which  may  be  avail- 
able- Section  3^^  is  designed  to  make  clearer  the  purpose  of  this  pro- 
vision. It  says  that  money  cannot  be  withdrawn  from  the  State  Treasury 
for  the  purchase  of  land  without  special  appropriation  by  the  Legisla- 
ture. However,  when  such  appropriation  is  made  the  Geological  Board 
cannot  only  purchase  land,  but  it  can  administer  it  as  a  State  forest; 
protect  it  from  fire  and  trespass;  do  necessary  cutting  and  thinning; 
plant  trees  or  sow  seed ;  dispose  qf  surplus  timber  or  other  products,  and 
make  experiments  in  improved  forest  management. 

Specific  instructions  as  to  the  management  and  care  of  such  land  are 
not  necessary  in  bills  appropriating  money  to  buy  State  forests,  because 
general  permission  to  properly  administer  them  is  given  by  this  present 
law. 

The  State  Geological  Board  is  also  allowed  to  purchase  State  forests 
"for  experimental,  demonstration,  educational,  park,  and  protection  pur- 
poses," using  any  funds  available.    There  is  not  likely  to  be  very  much 
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of  the  regular  appropriation  for  the  work  of  the  Board  available,  but  the  • 
Board  ia  able  to  accept  subscriptions  or  donations  of  money  from  private 
individuals  or  orgauizations  for  the  purpose  of  buying  State  forests.  In 
fact,  this  ia  clearly  contemplated  by  law.  A  State  forest  of  a  few  hun- 
dred or  even  thousand  acres  would  he  a  worthy  monument  to  any  in- 
dividual or  event.  Why  should  not  one  or  more  of  JTorth  Carolina's 
patriotic  and  public-spirited  organizations  take  the  lead  in  a  movement 
to  accumulate  funds  for  such  a  purpose?  Will  not  Mount  Mitchell  State 
Park  be  a  nobler  and  more  enduring  monument  to  Dr.  Elisha  Mitchell 
than  any  one  which  could  be  erected  to  him  in  metal  or  stone?  There 
is  room  in  this  State  for  a  number  of  such  monuments,  and  the  per- 
manent benefit  from  their  establishment  would  be  incalculable. 

SOUE  FBOBLEMS  TO  BE  SOLVED. 

Some  idea  of  the  variety  of  questions  which  can  be  solved  most  satis- 
factorily by  the  State  or  National  Governments  can  be  gathered  from 
the  following  quotation  from  Press  Bulletin  142,  "Demonstration  For- 
ests for  North  Carolina,"  North  Carolina  Geological  and  Economic 
Survey : 

Tbere  are  Bve  principal  forest  regions  In  North  Carolina,  (1)  The  Spruce, 
(2)  Momitaln  Hardwoods,  (3)  Piedmont  Region,  (4)  Coastal  Plain,  (5)  Tbe 
Banks.    Some  of  these  can  well  be  divided  again  Into  smaller  subdivisions. 

(1)  The  Spruce  foreata  on  the  slopes  of  our  highest  mountains  are  of  the 
greatest  Importance  In  regulating  stream  flow  and  for  park  purpoaea.  Ltun- 
berlDg  operations  as  at  present  practiced  result  in  their  total  destruction.  It 
will  pay  the  State  to  demonstrate  that  lumbering  can  be  done  in  these  loresta 
without  such  devastating  waste.  A.  State  forest  In  this  type  could  at  the  same 
time  be  used  as  a  State  park,  and  for  the  protection  of  the  Important  moun- 
tain streams. 

(2)  The  Mountain  forests,  which  now  contain  the  greater  part  of  our  old- 
growth  hardwood  supply,  are  being  cut  In  such  a  way  that  the  more  valuable 
kinds  of  timber  trees  are  rapidly  disappearing.  Landowners  sbould  be  shown 
how  to  cut  so  that  the  proportion  of  the  poplar,  chestnut,  linn,  and  other 
valuable  species  will  be  increased  in  the  second  growth,  rather  than  dimin- 
ished. 

(3)  The  original  growth  pine  has  been  so  lai^ly  removed  from  what  were 
the  mixed  hardwood  and  pine  forests  of  the  Piedmont  region  that  tbe  second 
growth  now  consists  almost  entirely  of  the  much  slower  growing  oak.  How 
best  to  increase  the  proportion  of  young  pine  timber  In  these  woods  Is  a  prob- 
lem which  can  be  decided  by  eiperlmeut,  and  can  then  be  conclusively  shown 
by  demonstration. 

(4)  The  rehabilitation  of  our  once  large  turpentine  industry  depends  on 
second-growth  long-leaf  pine.  This  tree  has  been  practically  exterminated 
over  large  areas,  and  little  effort  is  being  made  to  bring  It  back,  even  In  the 
districts  hest  suited  to  its  growth.  Experiments  on  the  ground  would  show 
that  much  so-called  waste  land  could  profitably  produce  long-leaf  pine. 
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(5)  "The  Banks"  and  similar  areas  along  our  coast  were  origltiaUf  cohered 
with  forests.  How  they  are  mostly  bare  santlj  wastes.  The  best  methods  of 
reforesting  them  and  making  them  permanently  productive,  and  at  the  same 
time  stopping  the  ceaseless  drifting  of  the  sand,  can  only  be  shown  by  doing 
actual  work  in  reforestation  on  the  ground. 

These  and  many  other  Just  as  important  problems  In  forest  management 
and  forest  protection  have  to  be  solred  to  the  satisfaction  of  the  i>eople  of 
North  Carolina,  and  this  can  best  be  done  hy  the  State  on  State-ovmed  forett 


While  the  most  imimrtant  use  of  State  forests  Is  their  educational  value 
through  demonstration  and  experimentation,  they"  have  several  other  uses,  any 
of  which  in  itself  is  generally  considered  sufficient  e.xcuse  for  their  crea- 
tion, and,  added  to  the  primary  object,  double  their  value  to  the  State. 

(a)  Protection  Forest*.  A  forest  covering  a  city  watershed  or  lying  on  the 
headwaters  of  a  stream  or  on  a  steep  mountain  slope  serves  as  a  protection 
against  muddy  or  polluted  water  or  against  floods  and  extreme  low  water. 
Such  forests  should  be  publicly  owned  and  controlled  by  the  Nation,  State,  or 
municipality  as  protection  forests,  Asheville,  Marion,  and  other  of  our  towns 
own  such  forests,  and  the  Federal  Government  Is  purchasing  the  Appalachian 
National  Forests  with  this  object  primarily  in  view.  All  the  spruce  and 
balsam  forests  in  North  Carolina  should  be  publicly  owned,  if  only  for  this 
one  reason. 

(b)  Park  Forests.  Tbere  are  areas  In  all  States  which  are  noted  for  their 
scenery,  extensive  views,  grand  waterfalls,  beautiful  trees,  rugged  cliffs  or 
gorges.  The  forest  forms  such  an  Integral  part  of  the  attractiveness  of  such 
places  that  their  value  would  be  destroyed  by  its  removal  Such  natural  mon- 
uments seem  to  belong  by  right  to  the  whole  people,  and  they  should  be  pre- 
served intact.  Even  though  now  In  private  ownership,  they  should  be  acquired 
and  preserved  by  the  State  for  the  pleasure,  health,  and  recreation  of  Its  citi- 
zens and  for  generations  yet  to  come,  all  of  whom  have  an  actual  interest  in 
their  perpetuation. 

MOD  NT  MITCHELL  STATE  PARS. 

It  was  primarily  for  the  two  above  reasons,  as  set  forth  in  its  preamble, 
that  the  General  Assembly  passed  the  bill  to  purchase  the  top  of  Mount 
Mitchell  as  a  State  park.  This  project  has  been  strongly  advocated  by 
the  North  Carolina  Forestry  Association  and  has  been  consistently  urged 
by  the  State  Geological  and  Economic  Survey.  (See  Press  Bulletins 
Nob.  100,  119,  135,  and  138.)  The  measure  was  ably  championed  by 
Governor  Craig  and  was  indorsed  hy  the  Asheville  Board  of  Trade  and 
many  other  similar  bodies.  The  bill  was  introduced  into  the  General 
Assembly  hy  Senator  Zebulon  Weaver  of  Buncombe,  who,  two  years 
earlier,  had  proposed  a  similar  measure.  It  received  the  strong  support 
of  a  number  of  influential  men  in  both  houses  of  the  Legislature,  and 
■was  passed  in  the  House  by  a  majority  of  67  to  32. 
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THE  UOUKT   MITCHELL   PABK  PURCHASE  LAW. 

The  following  is  a  copy  of  the  law  authorizing  the  purchase  of  tho 
summit  of  Mount  Mitchell : 

AN  ACT  TO  APPOINT  A  COMMISSION  TO  ACQUIRE  A  PORTION  OF 
MOUNT  MITCHELL,  INCLUDING  THE  SUMMIT,  AND  TO  PROVIDE 
FOR  THE  CREATION  OF  A  PUBLIC  PARK  FOR  THE  USE  OP  THE 
PEOPLE  OF  THE  STATE  OF  NORTH  CAROLINA.* 

Whereas  tlie  summit  of  MouDt  Mitchell  in  Yancey  Count;  Is  tbe  greatest 
altitude  east  of  tbe  Rocky  Mountains ;  and  wbereas  the  headwaters  of  many 
of  the  Important  streams  of  the  State  are  at  or  near  the  said  summit,  and  tbe 
forest  Is  being  cleared,  which  tends  to  damage  and  injure  the  streams  flowing 
through  the  said  State  from  the  mountains  to  the  Atlantic  Ocean  ;  and  wher«as 
it  Is  deemed  desirable  that  this  tieautlful  and  cIcTatcd  spot  shall  tie  acquired 
and  permanently  dedicated  as  a  State  park  for  the  use  of  the  people  of  tbe 
entire  State  seeking  health  and  recreation ;  and  whereas,  unless  the  said  land 
is  acquired  by  the  State  at  this  time,  tbe  coat  of  acquiring  It  at  a  later  date 
will  be  greatly  increased  and  tbe  water-courses  may  be  damaged  and  the 
beaut;  of  tbe  scenery  destroyed  by  removing  the  growth  therefrom,  and  irrep- 
arable damage  accrue:    Now,  therefore, 

The  General  Atiemblj/  of  North  Carolina  do  enact: 

Section  1.  That  a  commission  Is  hereby  created,  to  consist  of  five  practical 
business  men  wbo  shall  be  appointed  by  tbe  Governor,  and  which  shall  carry 
out  the  provisions  of  tbls  act  and  shall  be  known  as  the  "Mitchell  Peak  Park 
CommlssloD." 

Sec.  2.  That  said  commission  shall  l>e  and  Is  hereby  created  a  body  politic 
and  corporate  under  the  name  and  style  of  the  "Mltcbell  Peak  Park  Commis- 

Sec.  3.  That  the  said  commission  shall  have  the  power  to  fix  the  time  and 
place  of  its  meeting.  Said  commissioners  shall  hold  office  until  the  property 
hereinafter  described  shall  have  been  purchased  and  a  deed  made  to  the  State 
of  North  Carolina  and  until  they  shall  have  made  a  report  of  the  same  to  the 
General  Assembly  and  shall  have  been  discharged.  In  the  event  of  the  death 
or  resignation  of  any  member  of  said  commission,  his  successor  shall  be  ap- 
pointed by  the  Governor,  The  said  commissioners  shall  receive  no  compensa- 
tion tint  their  traveling  expenses.  Including  hotel  bills,  while  actively  engaged 
in  the  work  of  said  conunisslon,  and  these  espensea  shall  be  paid  out  of  the 
funds  hereinafter  provided  for:  Provided,  that  the  said  commission  shall 
under  no  circumstances  espend  or  contract  to  expend  a  greater  amount  than 
that  named  In  tbls  act  for  the  purchase  of  said  land. 

Sec.  4.  The  said  commission  shall  convene  as  soon  as  practicable  and  elect 
a  chairman.  The  said  chairman  shall  from  time  to  time  draw  a  warrant  or 
warrants  upon  tbe  treasurer  of  the  State,  which,  after  being  approved  and 
countersigned  by  tbe  Governor  and  two  other  members  of  the  commission  be- 

•Chspter  76,  Public  Lawa  1B15. 
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sides  tbe  chairman,  sball  be  paid  by  tbe  said  treasurer  to  tbe  owner  of  said 
lands  purcbased  for  tbe  said  purpose  out  of  any  funds  not  otberwise  appro- 
priated. 

Sec.  5.  Tbe  total  amount  to  be  expended  under  this  act  shall  not  exceed 
'  ^0,000,  aod  tbe  said  sum  of  $20,000  is  hereby  designated  as  a  maxlmnm 
amount  to  be  expended  in  the  acquisition  of  tbe  said  properties,  and  the  said 
commission  is  especially  charged  with  tbe  duty  of  acquiring  as  much  of  tbe 
lands  as  Is  possible  for  the  purpose  Intended,  not  exceeding  the  maximum 
amount  hereinbefore  designated. 

Sec.  6.  Out  of  tbe  funds  so  appropriated  the  said  Mitchell  Peak  Park  Com- 
mission shall  have  power,  as  soon  as  practicable,  to  acquire  either  by  purchase 
or  condemnation  so  niuch  of  Mount  Mitchell,  locludlng  the  peak  thereof,  as 
they  shall  deem  necessary  as  a  suitable  site  for  the  purpose  Intended,  and 
in  the  event  of  the  purchase  of  said  land  or  lands  privately  from  the  owner 
or  owners  thereof,  tbe  said  commission  shall  take  a  deed  to  the  State  of 
Nortb  Carolina  therefor. 

Sec.  7.  Whenever  from  any  cause  the  said  commission  cannot  agree  with 
the  owner  or  owners  of  tbe  land  which  they  shall  select  for  tbe  purpose  of 
the  park  as  aforesaid,  as  to  tbe  price  to  be  paid  for  the  same  or  for  any  part 
thereof,  said  land  or  lands  may  be  taken  at  a  valuation  to  be  made  by  three 
competent  and  disinterested  freeholders  of  the  county  of  Yancey,  one  of  whom, 
after  due  notice  to  the  landowner  of  sucb  proceedings,  shall  be  chosen  by  the 
said  commission,  one  selected  by  tbe  landowner,  and  these  two  shall  select  a 
third  ;  and  In  case  the  landowner  refuses  to  select,  then  said  commission  shall 
select  two  and  these  two  shall  select  a  third,  and  said  freeholders  after  being 
duly  sworn  by  a  Justice  of  tbe  peace  of  the  county  of  Tancey,  shall  at  once  go 
on  said  land  and  proceed  to  condemn  said  land  or  lands  and  ascertain  tbe 
sum  which  shall  be  paid  the  owner  or  owners  of  said  properties  and  report  tbe 
same  to  tbe  said  commission,  under  thetr  bands  and  seals,  which  report,  on 
being  confirmed  by  the  said  commission  and  spread  upon  their  minutes,  shall 
have  the  effect  of  a  Judgment  against  the  said  Mitchell  Peak  Park  Commission, 
and  upon  paying  said  sum  to  tbe  landowner,  or  In  tbe  event  of  an  appeal,  upon 
paying  said  sum  to  the  chairman  of  said  commission  to  await  the  result  of 
such  appeal,  shall  pass  title  to  the  State  of  Nortb  Carolina  of  the  land  so 
taken :  Provided,  that  if  any  person  whose  land  is  taken  for  the  said  purpose 
or  the  said  commission  be  dissatisfied  with  the  valuation  thua  made,  theu  and 
In  that  case  either  party  may  appeal  to  the  next  term  of  the  Superior  Court 
of  Tancey  County  within  ten  days  from  the  filing  of  such  report:  Provided 
further,  that  such  appeal  shall  not  binder  the  commission  from  taking  posses- 
sion of  said  property. 

Sec.  8.  The  Governor  stuill  have  power,  upon  complaint  or  upon  bla  own 
motion,  to  remove  any  of  said  commissioners  for  negligence  of  duty  or  for 
any  conduct  unbecoming  said  commissioner  and  Inconsistent  with  bU  duties 
under  this  act.  The  position  of  commissioner  under  this  act  Shall  not  be  con- 
strued to  be  an  office  within  the  meaning  of  section  T,  Article  XlV  of  the  Con- 
stitutlop  of  North  Carolina.  Tbe  said  Mitchell  Peak  Park  Commission  shall 
make  report  to  tbe  Governor,  setting  forth  all  purchases,  condemnations,  and 
expenditures  of  every  kind  under  this  act. 

Sec.  0.  This  act  shall  be  Is  force  from  and  after  Its  ratification. 

Ratified  this  the  3d  day  of  Mai^:;h,  A.  D.  1915. 
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Fire  Protection  Needed. 

It  will  be  seen  that  this  hill  provides  only  for  the  purchase  of  the 
land.  Its  weakness  seems  to  be  that  no  provision  is  made  for  the  pro- 
tection of  the  land  from  fire  both  during  and  subsequent  to  its  acquisition. 
Since  logging  operations  commenced  two  years  ago,  the  forest  areas 
which  it  is  planned  to  buy  have  been  constantly  threatened  with  de- 
struction, and  several  times  fire  has  come  upon  the  southern  slope  of  the 
mountain.  Fires  at  any  time  are  liable  to  destroy  hundreds  of  acres  of 
these  spruce  forests,  and,  once  destroyed,  the  beauties  of  the  park  would 
be  gone.  There  is  immediate  need  for  some  adequate  system  of  fire  pro- 
tection for  the  Mount  Mitchell  State  Park.  Fortunately,  special  ar- 
rangements are  now  under  consideration,  and  it  is  hoped  that  before  fall 
effective  protection  can  be  given  at  least  the  part  of  this  mountain  which 
is  to  be  purchased  by  the  State.  It  would  be  moat  appropriate  that  the 
very  first  State  protection  furnished  by  North  Carolina  should  be  given 
to  historic  Mount  Mitchell. 
•  The  Commission. 

The  Mitchell  Peak  Park  Commission  provided  for  by  this  law  was 
appointed  by  the  Governor  on  March  31.  It  consists  of  the  following 
gentlemen,  all  of  them  from  regions  vitally  concerned  in  the  purchase  of 
the  park,  and  all  but  one  from  Yancey,  the  county  in  which  Mount 
Mitchell  is  situated : 

Mr.  T.  E.  Blaekstock,  Asheville,  K.  C. 

Mr.  G.  P.  Deyton,  Green  Mountain,  K.  C. 

Mr.  E.  F.  Watson,  Bumsville,  K  C. 

Mr.  M.  C.  Honeycutt,  Burnaville,  N.  C. 

Mr.  Wilson  Hensley,  Bald  Creek,  N.  C. 

This  commission  met  in  Bumsville  Saturday,  April  10th,  and  organ- 
ized by  electing  Mr.  T.  E.  Blaekstock  chairman  and  Mr.  M.  C.  Honey- 
cutt secretary.  A  second  meeting  was  planned  to  take  place  in  May 
on  the  top  of  Mount  Mitchell,  with  the  object  of  securing  local  informa- 
tion in  regard  to  the  different  properties  which  are  being  considered  for 
purchase  under  the  law. 

APPALACHIAN  NATIONAL  FORESTS. 

The  Federal  Government  cannot  purehase  or  acquire  control  of  land 
in  any  State  without  the  permission  of  that  State.  It  was  therefore 
necessary,  when  the  people  were  asking  that  National  forests  or  parks 
be  established  in  western  North  Carolina,  that  the  State  grant  the  Gov- 
ernment the  right  to  make  such  purchases.     The  following  law  was 
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passed  by  the  Gleneral  Assembly  of  1901,  at  the  beg^inning  of  the  agita- 
tion for  the  Appalachian  Park  and  just  ten  years  before  the  F^eral 
law  taking  advantage  of  this  permission  was  finally  enacted.  (See  Press 
Bulletin  147,  Forestry  Laws  of  North  Carolina,  Appendix.) 

LAW  TO  ALLOW  ECDERAL  ACQUIBEMENT. 

5430.  Forest  re»erve,  tcegtem  CaroHtM.  •The  United  States  Is  authorized 
to  acquire  by  purcbase,  or  by  condemnation  with  adequate  compensation,  ex- 
cept as  hereinafter  provided,  such  lands  In  western  North  Carolina  as  In  the 
opinion  of  the  Federal  Government  may  be  needed  for  tbe  establishment  of  a 
National  Forest  Reserve  in  that  re^slon.  This  consent  la  given  upon  condition 
tttat  tbe  State  of  North  Carolina  shall  retain  a  concurrent  jurisdiction  with 
the  United  States  In  and  over  such  lands  so  far  tbat  civil  process  In  all  cases. 
and  such  criminal  process  as  may  issue  under  the  authority  of  tbe  State  of 
North  Carolina  against  any  person  charged  with  tbe  commission  of  any  crime 
without  or  within  said  Jurisdiction,  may  be  csecuted  thereon  In  like  manner 
as  If  this  consent  bad  not  been  given.  Power  Is  hereby  conferred  u|x»n  tbe 
Congress  of  the  United  State?  to  pass  sucb  laws  as  It  may  deem  necessary  to 
tbe  acquisition  as  hereinbefore  provided,  for  incorporation  in  sucb  National 
forest  reserve  such  forest-covered  lands  lying  In  western  North  Carolina  as  in 
the  opinion  of  tbe  Federal  Government  may  be  needed  for  this  purpose,  but 
as  much  as  200  acres  of  any  tract  of  land  occupied  as  a  home  by  bona  ftde 
residents  in  this  State  on  the  ISth  day  of  January,  1901,  shall  be  exempt  from 
the  provisions  of  this  section.  Power  is  hereby  conferred  upon  Congress  to 
pass  such  laws  and  to  malce  or  provide  for  the  making  of  sucb  roles  and  regu- 
lations, of  lioth  civil  and  criminal  nature,  and  to  provide  punishment  therefor, 
as  in  its  judgment  may  l>e  necessary  for  the  management,  control,  and  protec- 
tion of  sucb  lands  as  may  be  from  time  to  time  acquired  by  the  United  States 
under  the  provisions  of  this  section. 

Acquirement  hy  Purchase  Only. 

In  a  few  localities  in  western  North  Carolina  considerable  opposition 
to  the  National  Forest  Reserve  policy  was  at  one  time  developed,  based 
largely  on  a  misunderstanding  of  the  conditions  on  which  the  laud  was 
to  be  procured.  The  above  State  law  allows  the  United  States  to  acquire 
land  "by  purchase,  or  by  condemnation  with  adequate  compensation." 
From  this  permission  tbe  idea  gained  ground  that  the  Government 
would  condemn  land  and  take  it  whether  the  owner  wished  to  sell  it  or 
not.  This  is  permitted  under  the  State  law,  provided  "adequate  com- 
pensation" is  made.  But  the  Federal  law  under  which  Appalachian 
forest  lands  are  acquired  stipulated  "that  the  Secretary  of  Agriculture 
is  hereby  authorized  to  purchase,"  and  no  other  method  of  securing 
these  lands  is  mentioned  in  the  whole  law.    There  has  been  no  thought 
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of  employing  condemnation  proceedings  such  as  are  allowed  hj  the  State 
law  and  as  are  actually  to  be  put  in  practice  by  the  Mitchell  Peak  Park 
Commission,^  if  it  is  found  necessary  to  do  so. 

It  ia  true,  that  in  order  to  secure  a  clear  title  to  land  which  is  owned 
by  a  number  of  different  claimants  who  have  not  only  expressed  a  will- 
ingness to  sell,  but  have  agreed  upon  a  price,  the  Government  has  in 
certain  cases  brought  condemnation  proceedings  in  court.  These  are 
nothing  but  friendly  suits  to  determine  the  real  ownership  of  the  lands 
and  the  proper  share  of  the  price  each  claimant  is  entitled  to.  It  is 
a  proceeding  all  busineee  men  are  familiar  with,  and  can  be  objected  to 
by  no  one. 

It  will  be  noticed  that  in  all  dealings  with  the  Federal  Government 
the  rights  and  privileges  of  the  State  are  jeklously  guarded.  Xot  only 
does  the  State  Legialature  clearly  define  the  powers  which  it  delegates 
to  the  United  States,  but  Congress  cleariy  stipulates  in  the  law  allowing 
the  purchase  of  land  that  no  land  shall  be  bought  in  any  State  which  has 
not  previously  given  its  consent  tbereto.J 

PROTECTION  OF  GAME  ON  NATIONAL  FORESTS. 

It  is  with  the  same  scrupulous  care  to  maintain  the  most  cordial  rela- 
tions with  the  State  of  North  Carolina  and  avoid  any  possible  cause  of 
friction  that  permission  was  asked  by  the  Federal  Government  to  make 
and  enforce  regulations  for  the  protection  of  animal  life  on  the  Ap- 
palachian National  Forests.  It  might  seem  that  such  power  was  con- 
ferred upon  Congress  by  the  law  allowing  the  United  States  to  buy 
lands  (page  43),  but  this  was  not  considered  specific  enough.  In  accord- 
ance, therefore,  with  its  policy,  the  Government  of  the  United  States 
asked  permission  to  make  such  rules  and  regulations  as  were  thought 
needful  "in  respect  to  game  animals,  game  and  nongame  birds  and  fish" 
on  Federal  lands  in  the  western  part  of  North  Carolina. 

LAW  TO  AIXOW  FGDEBAL  PBOTECTION  Of  WIU)  LIFE. 

The  pennission  requested  by  the  Federal  Government  was  granted  by 
the  General  Assembly  of  1615  in  the  following  law : 
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AN  ACT  TO  GIVE  THE  CONSENT  OF  THE  STATE  OF  NORTH  CARO- 
LINA TO  THE  MAKING  BY  THE  CONGRESS  OF  THE  UNITED 
STATES.  OR  UNDER  ITS  AUTHORITY,  OF  ALL  SUCH  RULES  AND 
REGULATIONS  AS  IN  THE  OPINION  OF  THE  FEDERAIj  GOVERN- 
MENT MAT  BE  NEEDFUL  IN  RESPECT  TO  GAME  ANIMALS,  GAME 
AND  NONGAME  BIRDS,  AND  FISH  ON  LANDS,  AND  IN  OR  ON  THE 
WATERS  THEREON,  ACQUIRED  OR  TO  BE  ACQUIRED  BY  THE  FED- 
ERAL GOVERNMENT  IN  THE  WESTERN  PART  OP  NORTH  CARO- 
LINA FOR  TH£?  CONSERVATION  OF  THE  NAVIGABILITY  OF  NAVI- 
GABLE RIVERS.' 

Wbereas  the  GoTernmeDt  of  the  United  States,  with  tbe  consent  of  the  Gen- 
eral Assembly  of  the  State  of-North  Carolina,  has  acquired  and  will  acquire 
areas  of  forested  land  In  the  western  part  of  said  State  for  the  purpose  of 
conaerring  the  navtgabilltj'  of  navigable  streams,  and  said  lands  and  waters 
thereon  are  and  will  be  stocked,  naturally  and  artlflcially,  with  game  animals, 
game  and  nongame  birds,  and  fish ;  and  whereas.  In  order  adequately  to  enjoy 
and  protect  the  occupancy  and  use  of  said  areas,  It  Is  Important  that  the 
United  States  be  fully  authorized  to  make  all  needful  rules  and  regulations  In 
respect  to  such  animals,  birds,  and  flsh :    Therefore, 

The  Oeneral  Aaembly  of  North  Carolina  do  enact: 

Section  1.  That  tlie  consent  of  the  General  Assembly  of  North  Carolina  be 
and  hereby  Is  given  to  the  making  by  the  Congress  of  tbe  United  States,  or 
under  Its  authority,  of  all  such  rules  and  regulations  as  the  Federal  Govern- 
ment Bliall  determine  to  be  needful  in  respect  to  game  animals,  game  and  non- 
game  birds,  and  flsh.  on  snch  lands  in  the  western  part  of  North  Carolina  as 
shall  have  been  or  may  hereafter  be  purchased  by  the  United  States  under 
the  terms  of  the  act  of  Congress  of  March  1,  1911,  entitled  "An  act  to  enable 
any  State  to  cooperate  with  any  otber  State  or  States,  or  with  the  United 
States,  for  the  protection  of  the  watersheds  of  navigable  streams,  and  to  ap- 
point a  commission  for  the  acquisition  of  lands  for  the  purposes  of  conserving 
the  navigability  of  navigable  rivers"  (36  United  States  Statutes  at  Large, 
page  961),  and  acts  of  Congress  supplementary  thereto  and  amendatory  thereof, 
and  in  or  on  the  waters  thereon. 

Ratified  this  the  9th  day  of  March,  A.  D.  1915. 

The  people  of  North  Carolina  are  coining  to  realize  very  acutely  that 
our  wild  life  needs  protection  quite  as  much  as  any  other  of  our  natural 
resources.  The  destruction  of  the  food  fishes  of  our  streams  hy  unre- 
strained and  often  unlawful  fishing  and  by  polluting  the  waters  with 
sawdust  or  mill  waste  has  reached  alarming  proportions.  And  when 
we  come  to  think  of  it,  what  right  has  a  man  to  deprive  a  neighborhood 
of  one  of  the  most  delicious  and  healthful  of  foods  in  order  that  he  may 
have  5  cents  more  per  thousand  feet  of  lumber  on  his  sawing  or  a  frac- 
tion of  a  cent  more  profit  on  his  investment  in  some  large  manufacturing 
plant!    The  manufacturers  of  lumber,  of  leather,  of  paper,  all  do  their 
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part  towards  the  development  of  the  community  and  tbe  State,  but  we 
are  begiiming  to  realize  that  in  prosecuting  their  business  they  have  no 
right  to  trespass  upon  the  rights  of  their  neighbors. 

Game  birds  in  North  Carolina  have  generally  been  looked  upon  in  the 
light  of  the  special  propertv  of  the  sportsman,  and  heretofore  game  laws 
have  been  passed  chiefly  for  his  benefit.  We  are  now,  however,  coming 
to  realize  that  tbe  farmer,  the  owner  of  the  land,  has  much  more  interest 
in  the  game  which  lives  upon  his  land  than  has  the  man  whose  sole 
interest  is  killing  it.  To  mention  one  instance  of  this,  our  common 
partridge  or  quail  is  worth  to  the  farmer  for  destroying  noxious  insects 
a  great  deal  more  than  it  is  to  the  sportsman  or  the  hotel  keeper.  In 
the  future  our  game  laws  must  consider,  first,  the  value  of  the  living 
birds  and  animals  to  the  landowner  and  the  general  public  before  it  con- 
siders their  value  from  the  old  standpoint  of  being  something  to  kill, 

ARBOR  DAY. 

The  regular  observance  of  Arbor  Day  in  North  Carolina  has  been 
strongly  advocated  by  the  State  Geological  and  Economic  Survey  for  a 
number  of  years.  The  first  press  bulletin  on  this  subject  ever  issued  by 
the  Survey  had  the  above  title,  and  not  only  advocated  the  general  ob- 
servance of  this  day  throughout  the  State,  but  suggested  the  adaptation 
of  a  program  to  the  special  conditions  existing  in  Korth  Carolina.  As 
well  as  emphasizing  the  planting  of  trees,  it  was  recommended  that  the 
attention  of  the  children  be  called  to  the  value  of  the  forests  of  the  State 
to  the  life  of  the  average  citizen.  In  the  words  of  the  author  of  the 
press  bulletin  above  referred  to,  which  was  issued  April  7,  1908,  "It  is 
to  be  desired  that  this  day  shall  be  more  generally  observed  and  that 
our  young  people  shall  he  brought  to  a  realization  of  the  value  of  our 
forests  and  the  beauty  and  need  of  trees  for  shade  and  decorative  pur- 
poses. .  .  .  How  soon  many  of  our  school  yards  could  be  made 
places  of  beauty  if  on  each  Arbor  Day  the  school  would  plant  a  certain 
number  of  trees  or  shrubs  and  then  care  for  them  during  the  year. 

"While  the  same  reasons  for  the  observance  of  Arbor  Day  in  tbe 
scantily  forested  western  States  cannot  all  hold  in  a  well  wooded  State 
like  North  Carolina,  yet  the  celebration  here  of  such  a  day  has  its  signifi- 
cance. Arbor  Day  in  North  Carolina  could  be  set  aside  for  the  school 
children  to  learn  of  the  great  natural  gift  which  we  have  in  the  forests, 
and  the  relation  of  the  forest  to  the  well-being  and  wealth  of  our  people." 


An  Arbor  Day  law  such  as  is  found  on  the  statute  books  of  practically 
half  the  States  of  the  Union  was  introduced  into  the  General  Assembly 
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of  1913.  It,  however,  failed  of  passage,  owing  to  the  rush  of  biUs  at  the 
end  of  the  session.  A  similar  bill  was  introduced  into  the  Legislature 
of  1915,  and,  backed  by  the  goid  people  of  Charlotte  (who  had  previously 
held  a  most  successful  Arbor  Day  celebration  in  that  city),  by  the  North 
Carolina  Forestry  Association,  the  State  Geological  and  Economic  Sur- 
vey, and  others  interested  in  Forestry,  it  became  a  law  without  any 
serious  opposition. 

AN  ACT  TO  APPOINT  AN   ARBOR  DAY  FOR  NORTH  CAROLINA.' 
The  Oencral  Attemblu  of  North  Carolina  do  enact: 

Section  1.  That  tbe  Friday  fotlowlns  tbe  flrat  day  of  November  ia  each 
year  shall  be  known  as  Arbor  Day,  to  be  appropriately  observed  by  the  public 
schools  of  the  State. 

Sec.  2.  That  the  Governor  Is  herewith  authorized  to  make  proclamation 
setting  forth  the  proylslons  of  this  act  and  recomm coding  that  Arbor  Day  be 
appropriately  observed  by  the  school  children  of  the  State,  Id  order  that  they 
may  be  brought  up  to  appreciate  the  true  value  of  trees  and  forests  to  their 
State. 

Sec  3.  That  it  shall  be  the  duty  of  the  State  Superintendent  of  Public  In- 
struction to  take  the  matter  of  the  observance  of  Arbor  Day  by  the  public 
schools  of  the  State  under  hla  general  supervision,  to  Issue  each  year  a  pro- 
gram for  its  observance,  to  cover  such  part  of  the  day  as  he  may  prescribe,  and 
to  transmit  suitable  instructions  to  the  county  school  authorities  under  his 
charge  for  an  appropriate  observance  of  Arbor  Day, 

Sec.  4.  That  this  act  shall  be  in  force  from  and  after  Its  ratlflcation. 

Ratified  this  the  25th  day  of  February,  A.  D.  1615. 

At  £rst  thought,  it  would  seem  that  Arbor  Day  should  be  celebrated  in 
the  spring.  The  planting  of  trees  and  shrubs  and  the  general  call  of  the 
out-of-doors  appeals  to  children  much  more  strongly  in  the  spring  than 
in  the  fall.  Many  kinds  of  trees  do  better  planted  just  before  the  sap 
starts  in  the  spring  than  if  planted  in  the  autumn.  It  is  for  these  and 
other  reasons  that  most  States  keep  Arbor  Day  in  the  spring,  endeavoring 
to  select  a  date  upon  which  planting  would  be  moat  likely  to  be  success- 
ful. In  many  of  the  Southern  States,  however,  the  public  schools  are 
not  in  session  in  the  spring;  so  that  it  is  impossible  to  have  the  day 
generally  observed  by  the  schools  at  that  time  of  the  year.  It  is  for  this 
reason  that  several  States  observe  Arbor  Day  in  the  fall.  Two  or  three 
have  two  Arbor  Days  a  year,  one  in  the  spring  and  one  in  the  autumn. 
Kentucky,  which  originally  appointed  a  spring  day,  has  found  it  neces- 
sary to  change  to  November. 

For  this  same  reason  it  was  thought  advisable,  after  consultation  with 
the  North  Carolina  school  authorities,  to  fix  a  day  when  practically 
all  schools  in  the  State  are  in  session.    It  is  hoped  that  this  will  insure 
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the  observance  of  Arbor  Day  throughout  North  Carolina.  The  selection 
of  Friday  as  Arbor  Day  was  made  by  the  public  school  authorities  in 
order  that  the  exercises  would  break  into  the  regular  school  curriculum 
as  little  as  possible. 

Manner  of  Observance. 

It  is  the  custom  in  most  States  where  Arbor  Day  is  observed  for  the 
Governor  to  issue  a  proclamation  calling  the  attention  of  the  people  to 
the  advantages  of  observing  the  day  with  tree  planting,  decorating  school 
grounds  and  home  grounds,  and  studying  the  relation  of  trees  and  forests 
to  the  life  of  the  people.  Governor  Craig  has  expressed  his  approval  ^ 
of  this  practice  by  indorsing  this  same  provision  in  the  North  Carolina 
law.  The  law  expressly  authorizes  the  Governor  to  make  the  proclama- 
tion, but  it  does  not  require  it.  Whether,  therefore,  the  proclamation 
is  made  or  not,  the  validity  of  the  observance  will  be  the  same,  but  the 
active  participation  of  the  Chief  Executive  in  this  way  would  add  in- 
terest and  enthusiasm  to  the  occasion. 

The  State  Superintendent  of  Public  Instruction,  who  assisted  in  the 
preparation  of  the  bill  and  has,  since  its  passage,  expressed  his  entire 
agreement  with  its  provisions,  will,  as  provided  by  the  law,  issue  a  pro- 
gram and  instruct  the  school  authorities  to  observe  the  day  in  the  proper 
manner.  Already  several  suggestions  for  Arbor  Day  celebrations  have 
been  published  by  the  various  State  departments,  and  these  may  he 
referred  to  for  assistance.  Two  years  ago  the  Department  of  Education, 
assisted  by  the  State  Geological  and  Economic  Survey,  prepared  an 
Arbor  Day  program  and  made  other  suggestions  for  the  observance  of 
the  day.  (See  Civic  Days:  Good  Roads,  Arbor  Day,  pages  35-46,  Bul- 
letin XXII,  N.  C.  Department  of  Education,  1913.).  Last  year  the 
same  department  issued  a  program  entitled  "Community  Service  Week 
in  North  Carolina" ;  a  few  suggestions  for  improving  school  grounds  by 
planting  trees,  which  can  be  done  on  Arbor  Day,  will  be  found  on  pages 
16  and  85  of  that  publication.  Other  references  to  Arbor  Day  observ- 
ance in  North  Carolina  can  be  found  in  Economic  Paper  No.  23,  "Forest 
Fires  and  Their  Prevention,"  and  Press  Bulle^n  No.  49,  "Arbor  Day  in 
the  North  Carolina  Schools."  Some  of  the  North  Carolina  towns  have 
also  published  Arbor  Day  programs,  notably  Durham  in  1S96  and  Char- 
lotte in  1913.  Many  of  the  States  issue  annually  handsomely  illustrated 
Arbor  Day  bulletins  or  hand-books.  In  these  are  reprinted  poems  and 
other  selections  which  can  be  recited  by  the  school  children. 
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7.  MlDlDg  Industry  in  North  Carolina  During  1902,  by  Joseph*  Hyde  Pratt, 
1903.     8°,  27  pp.     OutafpHnt. 

8.  The  Mining  Industry  in  North  Carolina  During  1903,  by  Joseph  Hyde 
Pratt,  1004.    8°,  74  pp.    Postage  i  cents. 

Gives  descriptions  of  Mines  worlced  for  Gold  in  IS03:  descriptloas  of  Properties 
worked  for  Copper  during  1903,  together  with  assay  of  ore  from  Twin-Edwards 
Mine:  Analyses  of  Llmoniie  ore  from  Wilson  Mine;  the  Occurrence  ot  Tin;  In  some 
detail  the  Occurrences  of  Abrasives;  Occurrences  of  Monazlte  and  Zircon:  Occur- 
rences and  Varieties  of  Graphite,  glvlngr  Methods  of  Cleaning;  Occurrences  of 
Marble  and  other  forms  of  Limestone;  Analyses  of  Kaolin  from  Barber  Creek,  Jack- 
son County.  North  Carolina. 

9.  The  Mining  Industry  In  North  Carolina  During  1904,  by  Joseph  Hyde 
Pratt,  1905.    8°,  9D  pp.    Postage  4  cents. 

Gives  Mines  Producing  Gold  and 

Gold    Produced    during    1904;    deBcriL__    _.._    _ „ „    __ 

Selected  Samples  of  Chromlte  from  Mines  In  Yancey  County;  describes  Commercial 
Varieties  of  Mlea,  giving  the  manner  In  which  It  occurs  in  North  Carolina,  Percent- 
age of  Mica  In  the  Dikes.  Methods  of  Mining.  Associated  Minerals,  Lbcalitles.  Uses; 
describee  tlie  mineral  Barytes.  jtiving  Method  of  Cleaning  and  Preparing  Barytes  for 
Market;  describes  Ihe  use  of  Monazlte  as  used  In  cannecClon  with  the  Preparation 
of  the  Bunsen  Burner,  and  goes  into  the  use  o(  Zircon  in  connection  with  the  Nemsl 
Lamp,  giving  a  List  of  the  Principal  Yttrium  Minerals;  describes  the  minerals  con- 
taining Corundum  Gems,  Hlddenlte  and  Other  Gem  Minerals,  and  gives  New  Occur- 
rences of  these  Gems:  describes  the  mineral  Graphite  and  gives  new  Uses  for  same. 

10.  Oyster  Culture  in  North  Carolina,  by  Robert  E.  Coker,  1905.  8°,  39  pp. 
Out  of  print. 

11.  The  Mining  Industry  in  North  Carolina  During  1905.  by  Joseph  Hyde 
Pratt,  1906.    8°,  95  pp.    Postage  4  cents. 

Describes  the  mineral  Cobalt  and  Che  principal  minerals  that  contain  Cobalt; 
Corundum  Localities:  Monazlte  and  Zircon  In  considerable  detail,  giving  Analyses  ol 
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Thorianlte;  deacrlbea  Tantalum  Minerals  and  Ktvea  description  ot  the  Tantulum 
Lamp:  slves  br[el  description  of  Peat  Deposits:  the  manufacture  of  Sand-lime 
Briok;  Operations  ot  Concentrating  Plant  In  Black  Sand  Investigations;  glvea  L.aws 
Relating  to  Mines,  Cool  Mines.  Mining,  MlneraJ  Interest  in  lAnd,  Phosphate  Rock, 
Marl  Beds. 

12.  InvestlgatloDB  Relative  to  the  Shad  Fisheries  of  North  CaroUiiB,  bf 
John  N.  Cohb,  1906.     8°,  74  pp.,  8  maps.     Pottage  6  cenU. 

13.  Report  of  Committee  on  Fisheries  in  North  Carolina.  C<»npiled  b; 
Joseph  Hyde  Pratt,  1906.     8°,  78  pp.     Out  of  print. 

14.  The  Mining  Industry  In  North  Carolina  i:)urinK  1006,  by  Joseph  Hyde 
Pratt.  1007.     8°,  144  pp.,  20  pi.,  and  5  flga.     Postage  10  cents. 

Under  the  he&d  of  "Recent  Changes  In  Gold  Mining  In  North  Carolina,"  glvea 
methods  of  mining,  describing  Log  Washers,  Square  Sets,  Cyanide  Plants,  etc..  and 
detailed  descriptions  of  Gold  Deposits  and  Mines  are  given:  Copper  Deposits  of 
Swain  County  are  described;  Mica  Deposits  of  Western  North  Carolina  are  described. 
giving  Distribution  and  General  Character,  General  Geology,  Occurrence,  Associated 
Minerals.  Mining  and  Treatment  of  Mica.  Origin,  together  with  a  description  ot 
many  of  the  mines;  Monailte  la  taken  up  In  considerable  detail  as  to  Location  and 
Occurrence,  Geology,  Including  claases  of  Rocks,  Age,  Aasoclatlons,  Weathering, 
method  of  Mining  and  Cleaning,  description  of  Monazite  In  Original  Matrix, 

15.  The  Mining  Industry  In  North  Carolina  During  lOOT,  by  Joseph  Hyde 
Pratf,  190a    8°,  176  pp.,  13  pi.,  and  4  figs.    Postage  lo  cents. 

Takes  up  In  detail  the  Copper  ot  Che  Gold  Hill  Copper  District;  a  description  of  the 
Uses  of  Monazite  and  Its  Associated  Minerals;  descriptions  of  Ruby,  Emerald,  Beryl. 
Hlddenlte,  and  Amethyst  Localities;  a  detailed  description  with  Analyses  ot  the 
Principal  Mineral  Springs  of  North  Carolina;  a  description  ot  the  Peat  Formations 
In  North  Carolina,  together  with  a  detailed  account  of  the  Uses  of  Peat  and  the 
Results  of  an  Experiment  Conducted  by  the  United  States  Geological  Survey  on 
Peat  from  Elizabeth  City,  North  Carolina. 

16.  Report  of  Convention  called  by  Governor  R.  B.  Glenn  to  Investigate  the 
Fishing  Industries  In  North  Carolina,  compiled  by  Josepli  Hyde.  Pratt,  State 
Geologist,  IOCS.     8°.  45  pp.     Out  of  print. 

17.  ProceedlnRs  of  Drainage  Convention  held  at  New  Bern.  North  Carolina, 
September  9,  1908.     Compiled  by  Joseph  Hyde  Pratt,  1008.     8°,  94  pp.     Out  of 

18.  Proceedings  of  Second  Annual  Drainage  Convention  held  at  New  Bern, 
North  Carolina.  November  11  and  12,  1909,  compiled  by  Joseph  Hyde  Pratt, 
and  containing  North  Carolina  Drainage  Law,  1009.     8°.  50  pp.     Out  of  print. 

18.  Forest  Fires  in  North  Carolina  During  1909,  by  J.  S.  Holmes,  Forester, 

1910.  8°,  52  pp.,  9  pi.     Out  of  print. 

20.  Wood-using  Industries  oZ  North  Carolina,  by  Roger  E.  Simmons,  under 
tlie  direction  of  J.  S.  Holmes  and  H.  S.  Sactcett,  1910.  8°,  74  pp.,  6  pi.  Post- 
age 7  cents. 

21.  Proceedings  of  the  Third  Annual  Drainage  Convention,  held  under 
Auspices  of  the  North  Carolina  Drainage  Association;  and  the  North  Carolina 
Drainage  Law  (codified).  Complied  by  Joseph  Hyde  Pratt,  1911.  8".  67  pp.. 
3  pi.     Out  of  print. 

22.  Forest  Fires  in  North  Carolina  During  1010,  by  J.  S.  Holmes,  Forester, 

1911.  8°,  48  pp.    Out  of  print. 

23.  Mining  Indu.stry  in  North  Carolina  During  lOOS,  '09.  and  '10,  by  Joseph 
Hyde  Pratt  and  Miss  H.  M.  Berry.  1911.  8°,  13-1  pp..  1  pi.,  27  figs.  Postage 
10  cents. 

Gives  report  on  Vlrgllina  Coooei 
Laney;  Detailed  report  on  Mica  Di 

Detailed  report  on  Monazite,  by  Doukihh  a.  cterreLL;  tieijons  on  vanoua  Lrcir 
errtlB,  by  Douglas  B.  Sterrelt;  tnformatiOTi  and  Analyses  concerning  certain  W 
Springs;  Extract  from  Chance  Report  of  the  Dan  River  and  Dfep  River  Goal  I 
Some  notes  on  the  Peat  Industry,  by  Prof.  Chariea  A.  Davis;  Extract  from  rer 
Arthur  Keith  on  the  Nantahala  Marble;  Description  of  the  manufacture  of 
llmo  Brick. 

24.  Fishing  Industry  of  North  Carolina,  by  Josepb  H.vde  Pratt,  1911. 
pp.     Out  of  print. 
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25.  Proceedings  of  Second  Annual  Convention  of  the  North  Carolina  For- 
estry Association,  held  at  Raleigh,  North  Carolina,  February  21,  1912.  Forest 
Fires  in  North  Carolina  During  1911.  Suggested  Forestry  Legislation.  Com- 
piled by  J.  S.  Holmes,  Forester,  1912.    8°,  71  pp.    Pottage  5  centt. 

26.  Proceedings  ot  Fourth  Annual  Drainage  GonTention,  held  at  Elizabeth 
City,  North  Carolina,  November  IS  and  16,  1911,  compiled  by  Joseph  Hyde 
Pratt,  State  Geologist,  1912.    8°,  4S  pp.    Poglage  S  centt. 

27.  Highway  Work  In  North  Carolina,  containing  a  Statistical  Report  of 
Road  Work  during  1911.  by  Joseph  Hyde  Pratt,  State  Geologist,  and  Miss 
H.  M.  Berry,  Secretary,  1912.    8°,  145  pp.,  11  flgs.    Postage  10  cents. 

28.  Culverts  and  Small  Bridges  for  Country  Roads  in  North  Carolina,  by 
C.  R.  Thomas  and  T.  F.  Hickerson,  1912.    8°,  56  pp.,  14  flgs.,  20  pi.    Pottage 

10  centt. 

29.  Report  ot  the  FUberies  Convention  held  at  New  Bern,  N.  C,  December 
'  13,  1911,  complied  by  Joseph  Hyde  Pratt,  State  Geologist,  together  with  a 

Compendium  of  the  Stenographic  Notes  of  the  Meetings  Held  on  the  two 
trips  t^ken  by  the  Legislative  PMsh  Committee  Appointed  by  the  Geoeral  As- 
sembly of  1909,  and  the  Legislation  Recommended  by  this  Committee,  1912. 
8°,  302  pp.    Pottage  15  centt. 

30.  Proceedings  of  the  Annual  Convention  of  the  North  Carolina  Good  Roads 
Association  held  at  Charlotte,  N.  C,  August  1  and  2,  1912,  in  Cooperation  with 
the  North  Carolina  Geological  and  Economic  Survey.    Complied  by  Joseph 
Hyde  Pratt,  State  Geologist,  and  Miss  H.  M.  Berry,  Secretary,  1912.    8°,  100  ' 
pp.    Pottage  lO  cents. 

31.  Proceedings  of  Fifth  Annual  Drainage  Convention  beld  at  Raleigh, 
N.  C.  November  26  and  27,  1912.  Compiled  by  Joseph  Hyde  Pratt,  State 
Geologist.    8°,  56  pp.,  6  pi.    Postage  5  centt. 

S2.  Public  Koads  Are  Public  NtHTcssltles,  by  Joseph  Hyde  Pratt,  State  Geolo- 
gist, 1913.    8°,  82  pp.    Postage  5  cents. 

33.  Forest  Fires  In  North  Carolina  During  1012  and  National  and  Associa- 
tion Cooperative  Fire  Control,  by  J.  S.  Holmes,  Forester,  1013,  8",  63  pp. 
Postage  5  cents. 

34.  Mining  Industry  In  North  Carolina  Duriug  1011-12.  by  Joseph  Hyde 
Pratt,  State  Geologist,  1914.    8*,  314  pp.,  23  pi..  12  flgs.    Postage  15.  cents. 

Gives  detailed  report  on  Gold  Mining  In  various  countlea,  with  special  report  on 
Hetallurgica.1  Processes  used  at  the  Tola  Mine,  br  Claud  Hafer;  description  of  • 
Ci^nlde  Mill,  by  Percy  Barbour;  the  new  Milling  Process  for  treating  North  Carolina 
Siliceous  Gold  Ores  .at  the  Montgomery  Mine,  including  a  description  ot  the  Uwarrie 
Mining  Company's  Plant:  notes  on  the  Carter  Mine.  Montgomery  County,  by  Claud 
Hafer:  also  a.  description  ol  the  Howie  Mine  and  Ua  mtll:  a  detailed  report  on  the 
Cogglns  (Appalachian)  Gold  Mine,  by  Joseph  Hyde  Pratt;  a  1.1st  of  Gems  and  Gem 
Minerals  oecurrtng  In  United  States;  special  descriptions  of  Localities  where  the 
Amethyst,  Beryl.  Emerald,  and  Quartz  Gems  occur,  as  taken  from  United  States 
Geological  Survey  Report,  by  Douglas  B.  Sterrett;  a  report  on  the  Dan  River  Coal 
Field,  by  R.  W.  Stone,  as  reprinted  from  Bulletin  4T1-B  of  the  United  States  GeoloBl- 
cal  Survey;  a  sjieclal  report  on  Graphite,  by  Edaon  S.  Bastin,  and  reprtnted  from 
Mineral  Resources  of  United  States  tor  1912;  a  special  report  on  Asbestos,  describing 
both  the  Amphibole  and  Chrysollle  vartetlcs;  a  report  on  the  Mount  Airy  Oranlte 
Quarry;  special  report  on  Sand  and  Gravel,  giving  Uses,  Definitions  of  Various  Sands, 
etc:  the  portion  of  a  Bulletin  on  Feldspar  and  Kaolin  of  the  United  States  Bureau 
of  Mines  which  relates  to  North  Carolina,  and  which  takes  up  In  detail  Occurrences, 
Methods  of  Mining,  and  Descriptions  of  Localities  ot  Feldspar  and  Kaolin  Mines  In 
North  Carolina,  prepared  by  Mr.  A.  S.  Walts.  In  this  Economic  I'liper  ;ire  also  given 
the  names  and  addresses  of  Producers  of  the  various  minerals  during  the  years  cov- 
ered by  the  report. 

35.  Good  Roads  Days,  November  5th  and  eth.  1913.  compiled  by  Joseph 
Hyde  Pratt,  State  Geologist,  and  Miss  H.  M.  Berry,  Secretary.    8°,  102  pp., 

11  pi.    Pottage  10  centt. 

36.  Proceedings  of  the  North  Carolina  Good  Roads  Association,  held  at 
Morehead  City.  N.  C,  July  31  and  August  1.  1913.  In  Coiiperatlon  with  the 
North  Carolina  Geological  and  Economic  Survey.     Statistical  Be[H)rt  of  High- 
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37.  Forest  fires  in  North  Carolina  During  191.1  and  a  Summarj-  of  State 
Forest  Fite  Prevention  In  the  United  States,  b.v  J.  S.  Holmes.  Forester,  19H. 
8°,  82  pp.    Pottage  8  centa. 

38.  Forms  corerlng  tbe  Organization  of  Drainage  Districts  under  tbe  Xortb 
Carolina  Drainage  Law,  Chapter  442,  Public  Laws  of  1909,  and  Amendments. 
And  Forms  for  Minutes  of  Boards  of  Drainage  Commissioners  covering  the 
Organization  of  tbe  Board  up  to  and  Including  the  Issuing  of  the  Drainage 
Bonds.  Compiled  by  George  R.  Boyd,  Drainage  Engineer.  133  pp.  Postage 
10  centt. 

39.  Proceedings  of  tbe  Good  Roads  Institute  held  at  the  University  of  North 
Carolina.  March  17'19.  1914.  Held  under  the  auspices  of  the  Departments  of 
Civil  and  Highway  Engineering  of  tbe  University  of  North  Carolina  and 
The  North  Carolina  Geological  and  Economic  Survey.  8°.  IIT  pp.,  15  flgs., 
4  pi.     Postage  10  centt. 

40.  Forest  Fires  in  North  Carolina  During  1914.  and  Forestry  Laws  of  N'orth 
Carolina,  by  J.  S.  Holmes.  State  Forester,  1915.    S°.  55  pp.    Ponlage  J  centt. 

41.  Proceedings  of  the  Seventh  Annual  Drainage  Convention  held  at  Wilson, 
N.  C,  November  18  and  19,  1914.    Compiled  by  Joseph  Hyde  Pratt.    In  pre»». 


Vol.  I,  Corundum  and  the  Basic  Magueslan  Kocks  In  Western  North  Caro- 
lina, by  Joseph  Hyde  Pratt  and  J,  Volney  I^wls.  19C6,  S°,  464  k).,  44  pi., 
35  flgs.    Postage  32  centt.     Cloth^Jtound  copy  30  centt  extra. 

Vol.  II.  Fishes  of  North  Carolina,  by  H.  M.  Smith,  1907.  8°.  453  pp.,  21 
pl.,  188  flga.    Pottage  30  centt. 

Vol.  Ill,  The  Coastal  Plain  I^poslts  of  North  Carolina,  hy  William  Bullock 
Clark.  Benjamin  L.  Miller,  L.  W.  Stephenson.  B.  L.  Johnson,  and  Horatio  N. 
Parker,  1912.    8°,  509  pp.,  62  pl.,  21  flga.    Postage  S3  cents. 

Ft.  I.— The  Physiography  and  Geology  of  the  Coastal  Plain  of  North  Caro- 
lina, by  Wm.  BullDCli  Clark.  Benlamin  L.  Mtller,  and  L.  W.  SCeDhenaon. 

Pt.  n.— The  Water  Resources  of  the  Coaalal  Plain  of  North  Carolina,  by 
L.  W.  Stephenson  and  B.  L.  Johnson. 

Vol.  IV.  Birds  of  North  Carolina.    In  pi-est. 


First  Biennial   Report.  1891-1892,  J.  A.   Holmes.  State  Geologist.  ISflS.     8°. 
Ill  pp.,  12  pi.,  2  flgs.    Pottage  6  centt. 

ijecl  anil  Organization  ot  the  Survey;   InveaClBa- 
,    Geological  Work   in   Coastal   Plain  Region,   In- 
In  esatern  counties.  Report  on  ForeatB  and  Forest 
if  Diamond  Drill, 

3-1894,  J.  A.  Holmes,  State  Geologist.  1S04.    8°.  15  pp. 


Biennial  Report,  1895-1896,  J.  A.  Holmps.  State  Geologist.  1896. 
Postage  1  cent. 

AdrolnlslratlVB  report. 

Biennial  Report,  1897-1898,  J.  A.  Holmes,  State  Geologist,  1898. 
Pottage  2  cents. 

Administrative  report. 
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Blenolal  ReiKtrt,  lSM-1900,  J.  A.  Holmes,  State  Geologist,  1900.  8°,  20  pp. 
Pottage  2  cent*. 

Admlnlatratlve  report. 

Biennial  Report,  1901-1902,  J.  A.  Holmes,  State  Geologist,  1902.  8°,  15  pp. 
Pottage  1  cent. 

Administrative  report. 

Biennial  Keport,  1903-19(M,  J.  A.  Holmes,  State  Geologist,  1905.  8°,  32  pp. 
Pottage  i  cent*. 

AdmlntBtratlve  report. 

Biennial  Report,  I905-1B06.  Joseph  Hjde  Pratt,  State  Geolf^st,  1907.  8°,  60 
pp.    Pottage  3  centt. 


Biennial  Report,  lOOT-1908,  Joseph  Hyde  Pratt,  State  Geologist,  1908.  8°, 
60  pp.,  2  pi.     Pottage  5  centt. 

Administrative  report.  Contains  Special  Beport  on  an  examination  of  the  Sand 
Bank*  along  the  North  Carolina.  Coast,  by  Jay  F.  Bond,  Forest  Assistant.  United 
States  Forest  Service;  certain  ma^^etlc  obaervatlons  at  North  Carolina  atatlona: 
Results  of  an  Investigation  Relating  to  Clam  Cultivation,  by  Howard  B.  Bndar*  of 
Purdue  University. 

Biennial  Report.  1806-1910,  Joseph  Hyde  Pratt,  State  GeologlBt,  1911.  8°, 
152  pp.    Pottage  10  centt. 

Administrative  report  and  contains  Agreements  (or  CoHperation  In  Statistical 
Work,  and  TopoKraphlcal  and  Traverse  Mappinf  Woric  vllh  the  United  States 
OeoloKloal  Survey;  Forest  Work  with  the  United  States  Department  of  Agriculture 
(Forest  Service);  List  o(  Topographic  maps  of  North  Carolina  and  counties  partly 
or  wholly  topographically  mapped;  description  of  EpaclaJ  Highways  In  North  Caro- 
lina: suggested  Road  I>Blalatlon;  list  of  Drainage  Dlstricls  and  Results  ol  Third 
Annual  Drainage  Convention;  Forestry  reports  relating  to  Connolly  Tract.  Buncombe 
County  and  Transylvania  County  State  Farms;  certain  Watersheds;  Reforestation 
o(  Cut-over  and  Abandoned  Farm  Lands  on  the  Woodlands  of  the  Salem  Academy 
and  College:  Recommendations  for  the  Artltlclal  Regeneration  of  Longleaf  Pine  at 
Plnehurst;  Act  regulating  the  use  of  and  for  the  Protection  of  Meridian  Monuments 
and  Standards  of  Measure  at  the  several  county-seats  In  North  Carolina:  list  of 
Magnetic  Declinations  at  Ihe  county-seata,  January  1.  1»10;  letter  of  Fish  Commis- 
sioner of  the  United  States  Bureau  of  Fisheries  relating  to  the  conditions  of  the 
North  Carolina  fish  Industries;  report  of  the  Survey  for  the  North  Carolina  Fish 
Commission  referring  to  dutch  or  pound-net  fishing  in  Albemarle  and  Croatan  sounds 
and  Chowan  River,  by  Gilbert  T.  Rude,  of  the  United  States  Coast  and  Geodetic 
Survey;  Historical  Sketch  of  the  several  North  Carolina  Geological  Surveys,  with 
list  of  publications  of  each. 

Biennial  Report,  1911-1912,  Joseph  Hjde  Pratt,  State  Geologist,  1913.  8°, 
118  pp.    Postage  7  centt. 

Administrative  report,  and  contains  reports  on  method  of  construction  and  esti- 
mate of  cost  of  rood  Improvement  In  StantonsburK  Township,  Wilson  County;  report 
on  road  conditions  In  Lee  County;  report  on  preliminary  location  of  section  of  Spar- 
tanburg-Henderson  v  11  le  Highway  between  Tryon  and  Tuxedo;  report  of  road  woii 
done  by  U.  S.  Ottlce  of  Public  Roads  during  biennial  period:  experiments  with 
glutrln  on  the  sand-clay  road;  report  on  Central  Highway,  giving  Act  establishing 
and  report  of  trip  over  this  Highway:  suggested  road  legislation;  report  on  the 
Ashevllle  City  watershed;  report  on  the  Struan  property  at  Arden.  Buncombe 
County;  report  on  the  woodlands  on  the  farm  of  Dr.  J.  W.  Kllgore,  Iredell  County; 
report  on  examination  of  the  woodlands  on  the  Berry  place.  Orange  County;  report 
on  the  forest  property  of  Miss  Julln  A,  Thornp.  Asheboro,  Handulph  County;  report 
on  the  examination  of  the  forest  lands  of  the  Butters  Lumber  Company.  Columbus 
County:  proposed  forestry  legislation;  swamp  lands  and  drainage,  giving  drainage 
districts:  suggested  drainage  legislation;  proposed  Fisheries  Commission  bill. 

Biennial  Report,  1913  1614,  Joseph  Hyde  Pratt,  State  Geologist,  1915.  8°, 
166  pp.    Postage  10  cents. 

Admin iBtra live  report,  and  contains  reports  on  the  wort  of  the  State  convlcle  on 
Hickory  .Nut  Gap  Itosd.  Henderson  County,  and  on  the  link  of  the  Central  lllghnay  In 
Madison  County  which  In  being  conetructed  wllh  Stale  convicts  :  report  on  road  work 
accomplished  by  the  BIsle  Surrey  and  by  the  U.  8.  Office  of  Public  Koade  durlnic  biennial 
period:  suggested  road  leglslaltoc  ;  a  forPHtry  policy  for  North  Car 
vcstlgatlon.  Timber  supply  of  North  Carolina;  reports  on  the  Pit._ 
forest  lands  in  Halifax  County:  report  on  the  ash  in  Norih  Carollu 
spruce  forests  of  Mount  Mitchell :  report  on  forest  Bre  conditions  in 
States,  by  J,  3.  Holmeit.     Kpporl  on  the  n-orii  of  the  U.  S.  ForesI  t^ervl 
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noD  ;  reporL  an  me  Bwaujp  imnoA  ana  iDpir  aniaaKV  lu  ."^onn  i.arojinA  ;  Hugf^flleil  dralD' 
sge  leglslalloa :  report  on  mscnetlc  obBerTHtloni  made  during  blecclal  period  :  report  on 
the  economic  value  of  the  flsbecleB  of  North  Carolina;  report  on  the  surrey  made  in 
Albemarle.  Croacan.  and  Pamlico  aoundi  b;  the  Coast  and  Geodetic  Stirve;  ;  luneated 
flabeiieB  ieglalatlon. 

Samples  of  any  mineral  found  In  the  State  mar  be  sent  to  tbe  office  of  the 
Geological  and  Economic  Survey  for  Identification,  and  the  same  will  be  classi- 
fied free  of  cttarge.  It  must  be  understood,  however,  that  no  assays  ob  quan- 
TiTATiTE  oirTEBU  I  NATION'S  WILL  BE  UADE.  Samples  Bhould  be  In  a  lump  form  If 
possible,  and  marked  plainly  on  outside  of  package  with  name  of  sender,  poat- 
offlce  address,  etc. ;  a  letter  should  accompany  sample  and  itamp  should  be 
enclosed  for  reply. 

These  publications  are  mailed  to  libraries  and  to  Individuals  who-  may 
desire  information  on  any  of  the  special  subjects  named,  free  of  charge,  except 
that  In  each  case  applicants  for  the  reports  should  forward  the  amount  of 
postage  needed,  as  indicated  above,  for  mailing  the  bulletins  desired,  to  the 
8tate  Qeotooitt,  Chapel  Hill.  X.  C. 
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LETTER  OF  TRANSMITTAL 


Cbapbi,  Hilj,,  N.  C,  August  1,  1915. 
To  His  Excellency,  Hoir.  Locke  Craio, 

Oovemor  of  North  Carolina. 
SiK :— On  November  IS  and  19,  1914,  there  was  held  at  Wilson,  North 
Carolina,  the  Seventh  Annual  Convention  of  the  North  Carolina  Drain- 
age Association.  Because  of  the  magnitude  which  the  drainage  of  our 
swamp  and  overflowed  lands  has  reached  in  North  Carolina,  the  value 
to  this  work  of  the  papers  and  discussions  given  at  this  convention,  and 
the  close  cooperation  between  the  North  Carolina  Geological  and  Eco- 
nomic Survey  and  the  Drainage  Association,  I  recommend  that  these 
proceedings  be  published  as  Economic  Faper  No.  41  of'  the  publications 
of  the  North  Carolina  Geological  and  Economic  Survey. 
Youre  respectfully, 

Joseph  Hyde  Pbatt, 
State  Oeologist. 
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INTRODUCTION 


Since  the  organization  of  the  North  Carolina  Drainage  Association 
in  1008,  there  hae  been  close  cooperation  hetweea  ita  work  and  that  of  the 
North  Carolina  Geological  and  Economic  Surrey;  and  it  waa  through 
the  work  of  these  two  agencies  that  the  North  Carolina  drainage  law 
was  drafted  and  passed  by  the  Legislature  of  1909  and  amended  hj  sub- 
sequent Legislatures.  It  is  largely  through  the  conventions  of  this 
Association  that  public  opinion  has  been  awakened  to  the  immense  im- 
portance to  the  State  of  the  drainage  of  these  wet  lands,  including  both 
swamp  lands  of  the  coastal  plain  and  overflowed  lands  of  the  Piedmont 
and  mountain  regions. 

The  work  of  organizing  each  convention  has  been  done  largely  by  the 
Geological  Survey  and  for  the  Seventh  Annual  Convention  the  follow- 
ing letter  was  prepared  and  sent  to  the  chairmen  of  the  boards  of  county 
commissioners,  asking  them  to  appoint  delegates  to  represent  their 
respective  counties;  to  the  mayors  of  towns  and  cities  for  the  appoint- 
ment of  delegates  to  represent  their  municipalities;  to  the  presidents  of 
boards  of  trade  and  chambers  of  commerce  to  represent  their  bodies; 
and  to  the' commissioners  of  drainage  districts  already  established  for 
the  appointment  of  delegates  to  represent  their  individual  districts. 

Chakl  Hnx,  N.  C,  October  IE,  1914. 

Dbab  Sis:— At  Wilson,  N.  C,  on  November  IS  and  19,  1914,  wtU  be  held  the 
Seventh  Annual  CODventlon  of  the  North  Carolina  DralnBge  Association.  I 
am  extending  to  you  a  most  cordial  fDvltatlcn  to  attend  this  Convention  as  a 

delegate,  and  will  ask  you  to  appoint  ten  delegates  to  represent  your 

I  will  appreciate  It  It  you  will  select  men  who  are  sufflrlently  interested  in 
this  work  to  attend  the  Convention  and  to  take  part  In  the  proceedings. 
Send  me  their  names  and  addressee  so  that  they  can  be  olflclally  notified  of 
their  appointment.  I  eincerely  hope  that  It  will  be  possible  tor  you  to  attend 
yourself,  and  that  you  will  urge  the  delegates  whom  you  appoint  to  attend. 

Enclosed  Is  a  circular  relating  to  the  Reclamation  of  the  Swamp  and  Over- 
flowed Lands  of  the  State  which  shows  the  work  which  has  been  done  for 
drainage  since  the  organization  of  our  Association  seven  years  ago.  These 
data  show  that  the  drainage  work  of  the  State  has  assumed  large  propor- 
tions, and  is  meaning  much  to  our  people,  not  only  from  an  economic  stand- 
point In  the  reclamation  of  moat  valuable  agricultural  lands,  but  trom  the 
standpoint  of  health.  Vast  areas  of  eastern  North  Carolina,  which,  before 
drainage,  were  not  only  worthless,  but  were  a  menace  to  public  health,  are 
now  yielding  large  revenues  to  this  section  and  are  being  made  desirable 
places  for  residence  through  the  elimination  of  the  mslarlal  mosquitoes. 

The  drainage  of  the  creek  and  river  bottoms  of  Piedmont  and  western 
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North  Carolina  1b  also  aEsuming  large  proportlonn,  and  Is  prorlng  of  Ineetl- 
mable  value  to  these  eectlooG. 

Trusting  tbat  you  will  cooperate  with  us  in  the  appointment  of  delegatee, 
and  not  onl;  urge  them  to  attend,  bbt  come  yourself,  I  am,  with  best  wisbes, 
Very  truly  yours, 

Joseph  Htde  Pbatt,  President. 

The  following  letters  of  notification  and  information  in  regard  to 
program,  arrangements  for  delegates,  etc.,  were  mailed  to  all  delegates 
appointed,  and  also  to  tlie  membet's  of  the  North  Carolina  Drainage 
A^ociation : 

Chapel  Hill,  N.  C,  October  S4,  1914. 

My  Deab  Sia:— This  Is  to  notify  you  that  you  have  been  appointed  a  dele- 
gate to  the  Seventh  Annual  Convention  of  the  North  Carolina  Drainage  Asso- 
ciation, which  wilt  be  held  at  Wilson,  N.  C,  November  IS  and  19,  1914.  I 
sincerely  hone  you  will  be  able  to  attend  the  Convention,  and  assist  tn  making 
it  the  most  successful  Convention  that  has  been  held  In  the  interest  of  the 
reclamatfon  of  our  swamp  and  Overflowed  lauds. 

The  drainage  of  our  swamp  and  overflowed  lands  has  progressed  very 
satlEfactorlly,  as  is  Indicated  by  the  enclosed  circular,  which  will  give  you 
some  Idea  of  the  magnitude  of  this  work  in  North  Carolina.  The  various 
problems  that  have  come  up  In  connection  with  this  reclamation  work  will 
be  considered  and  discussed  at  the  Convention,  and  should  be  of  interest  to 
all  those  who  are  engaged  In  drainage  work. 

Another  pbaee  of  this  work  tbat  will  be  given  a  prominent  place  on  the  pro- 
gram Is  tile  drainage. 

Papers  will  be  prepared  by  men  who  are  experts  In  the  various  lines  of 
drainage  work,  and  after  the  papers  have  been  read,  they  will  be  discussed, 
and  all  attending  the  Convention  are  cordially  Invited  to  take  part  In  the 
discussions.  . 

As  we  desire  to  have  as  large  an  attendance  as  possible  at  the  Convention, 
In  order  tbat  the  various  drainage  problems  may  be  more  thoroughly  con- 
sidered, I  will  appreciate  it  It  you  will  send  me  the  names  and  addresses  of 
any  persons  who  are  interested  in  drainage  work,  and  who  would  like  to 
attend  as  delegates. 

Trusting  to  have  the  pleasure  of  seeing  you  at  the  Convention,  and  with 
best  wishes,  1  am.  Tours  cordially, 

Joseph  Htde  Pbatt,  Pretidtnt. 

Chapel  Hill,  N.  C,  November  9,  1914. 

My  Deab  Sib: — I  sincerely  hope  that  nothing  Is  going  to  interfere  with 
your  being  with  us  at  the  Convention  of  the  North  Carolina  Drainage  Associa- 
tion at  Wilson,  North  Carolina,  neitt  week,  November  the  eighteenth  and 
nineteenth.  This  Is  a  most  Important  Convention,  and  we  hope  that  every 
county  and  every  section  interested  In  the  drainage  of  swamp  and  overflowed 
lands  win  have  a  large  number  of  delegates  present. 

For  the  Information  of  the  delegates  I  would  say  that  the  headquarters  of 
the  Convention  will  be  the  New  Brlggs  Hotel,  where  the  rates  are  f2,60 
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without  bath,  and  fS.OO  with  bath,  a  day.  Other  hotels  are  the  Imperial  and 
the  Seabrook,  where  the  rates  run  from  fl.50  to  12.00  per  day. 

The  eessloas  or  tbe  Convention  will  be  held  In  the  City  Building  during 
the. day  and  in  the  Courthouse  at  night. 

We  are  expecting  some  very  Interesting  apeakere.    Among  them  will  be: 

Hon.  B.  J.  Watson,  CommlBBloner  of  Agriculture,  South  Carolina. 

Mr.  H.  M.  Lfude.  Drainage  Engineer,  U.  8.  Department  of  Agriculture, 
Washington,  D.  C. 

Hon.  John  H.  Small,  Congreesman  from  the  First  District. 

Hon.  B.  B.  nice.  Land  and  Industrial  Agent  of  the  Norfolk  Southern  Rail- 

Hon.  M.  V.  Richards,  Land  and  Industrial  Agent  of  tbe  Southern  Railway. 

C(»QmiHeioner  of  Agriculture,  Hon.  William  A.  Graham. 

Mr.  C.  W.  Mengel,  of  the  John  L.  Roper  Lumber  Company,  and  others. 

One  of  the  subjects  which  will  be  taken  up  In  considerable  detail  la  tile 
drainage.  Also,  the  drainage  law  will  be  taken  up  and  discussed  and  sug- 
gested amendments  ashed  for. 

Trusting  that  you  will  not  only  come,  but  interest  others  in  your  section, 
I  am,  with  beet  wishes,  Tours  very  truly, 

JoBEFH  Hyde  Peatt,  Pretident. 
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PROCEEDINGS 


SEVENTH  ANNUAL  DRAINAGE  CONVENTION 

HELD  UNBCn  THE  AUaPICC*  OF  THK 


WILSON,  N.  C,  NOVEMBER  18  AND   19,   1914 


HORNINO  SESSION— Wednesdar,  SoTember  18 
The  Seventh  Annual  Convention  of  the  North  Carolina  Drainage 
Association  waa  called  to  order  at  10:30  o'clock  in  the  opera  house, 
Wednesday,  November  18,  by  President  Joseph  Hyde  Pratt. 

The  Convention  was  opened  with  prayer  by  Bev.  T.  W.  Chambliss, 
pastor  of  the  Baptist  Church : 

Our  Heavenly  Father,  we  tbank  thee  tor  the  privilege  ot  llvins  in  Ible  age. 
We  thank  thee  for  the  opportunity  of  building  greater  things  In  thy  name 
and  tor  thy  glory.  We  praise  thee  for  the  blesBinga  which  have  come  upon 
UB  1b  the  pasBing  years.  We  thank  thee  at  this  time  that  the  spirit  Irom  thy 
throne  seems  to  direct  our  nation  and  that  ne  are  at  peace. 

We  come  to  thee  this  morning,  as  we  assemble  here,  to  dlscuse  larger 
measures  to  benefit  the  people  of  our  State,  and  we  ask  thy  bleaslog  and  thy 
guidance,  praising  thee  for  the  privilege  of  thy  being  with  us  in  the  upbuild- 
ing of  the  common  wealth.  We  ask  thee,  O  Lord,  that  all  we  do,  all  that  we 
accomplish,  and  all  of  our  plans  and  creeds  shall  be  to  thy  glory  and  to  the 
upbuilding  of  a  nation  to  thy  name;  and  we  ask  it  in  the  Redeemer's  name. 
Amen. 

Addresses  of  Welcome 

Following  the  prayer,  Mr.  Lawrence  Brett,  in  the  absence  of  Mr. 
O.  P.  Dickinson,  mayor  of  Wikon,  made  an  address  of  welcome  on 
behalf  of  the  city  of  Wilson,  as  follows : 
Mr.  Chairman  and  Membert  of  the  Convention: 

I  have  been  asked  by  Mr.  0.  P.  Dickinson,  Mayor,  to  extend  hie  hospitality, 
as  Mayor  ot  the  town,  to  this  Convention.  Mr.  Dickinson  Is  engaged  this 
week  In  court,  and  it  Is  Impossible  for  him  to  leave  at  this  hour.  Dr.  DIckln- 
B<m  wishes  me,  on  behalf  of  the  Town  of  Wilson,  to  extend  a  very  cordial 
welcome  to  this,  the  Seventh  Annual  Convention  of  the  North  Carolina  Drain- 
age Association. 

On  behalf  of  the  Chamber  of  Commerce  I  wish  also  to  extend  a  hearty 
welcome.  If  the  weather  bad  not  turned  quKe  so  cold  I  was  going  to  say 
that  I  would  extend  a  very  warm  welcome,  but  the  heating  plant  In  this 
building  being  out  of  commiEston  Just  at  this  time,  we  are  not  able  to  make 
it  quite  as  warm  this  morning  as  we  would  like. 


DgJi^eJoi^^OOglc 


13  SEVENTH  AI4HUAI.  DBAIHAOS  OONTEITTION 

The  people  of  Wilson  are  very  deeply  Interested  In  the  work  of  drainage. 
We  have  for  several  years  bad  repreeentatlves  attending  the  va.rlouB  drainage 
aasoclatlon  meetings  In  the'  State,  and  In  every  place  we  have  been  well  enter- 
tained and  have  bad  very  profitable  meetings.  Wo  hope  to  make  this  meet- 
ing one  ot  the  most  succesful  of  the  series,  and  on  behaK  oC  the  Chamber  of 
Commerce  ol  Wilson,  and  the  Entertainment  Committee,  we  wish  to  thank 
you  for  your  presence,  and  we  want  to  do  for  you  all  that  we  can  to  make 
your  stay  a  pleasant  one. 

Wilson  County  extended  a  welcome  to  the  delegates  through  Mr.  W.  F, 
Woodard,  Chairman  of  the  Board  of  County  Commiasionera : 
Mr.  President,  and  Members  of  (he  North  Carolina  Drainage  Aaaociation: 

It  gives  me  peculiar  pleasure  to  welctnne  you  to  ovr  midst.  I  expected  a 
speech  of  welcome  to  be  made  by  our  Mayor;  therefore  I  have  not  prepared 
anything  to  aay,  but  as  chief  executive  of  this  county  I  give  you  a  most 
hearty  welcome  to  our  midst. 

It  la  peculiarly  fitting  that  the  North  Carolina  Drainage  Association  should 
meet  with  us  here  in  Wilson  County,  In  that  we  have  probably  the  first 
drainage  district  established  In  North  Carolina  after  the  United  States  De- 
partment of  Agriculture  had  added  to  Its  experiment  station  the  department 
of  drainage.  Atwut  a  mile  from  Wilson,  on  the  Tarboro  road,  la  located  a 
canal  that  we  have  dug.  This  canal  Is  about  twelve  miles  long,  extending 
from  the  Atlantic  Coast  Line  Railroad  to  the  Tolsnot  Creek.  The  plans, 
profile  and  specifications  tor  this  canal  were  made  by  the  United  States  De- 
partment of  Agriculture.  Mr.  H.  A.  Klpp  was  the  drainage  engineer  in 
charge.  Mr.  Lawrence  Brett,  who  Is  an  officer  of  this  Association,  contracted 
to  do  this  work  for  us,  and  It  was  done  satisfactorily  in  every  respect.  I  hope 
yon  gentlemen  will  take  the  opportunity  to  visit  this  canal  while  you  are 
here  with  us.  Incidentally,  while  going  to  see  this  canal,  cast  your  eyes  to 
the  left  and  look  at  the  fine  blue  grass  paature  you  will  see  there — blue  grass 
growing  from  seed  sown  on  land  practically  without  any  preparation  at  all. 

Gentlemen,  the  latchstrlng  hangs  on  the  outside,  and  all  you  have  to  do  la 
Just  ask  for  what  you  want,  and  It  is  yours. 

The  reaponse  to  the  addresaes  of  welcome  waa  made  by  the  President 
of  the  Aaaociation. 

It  Is  my  pleasant  duty  to  make  the  response  to  the  addresses  of  welcome. 
I  think  It  la  very  opportune  that  the  Convention  ol  the  North  Carolina  Drain- 
age Association  has  been  called  to  meet  here  in  Wilson  at  this  time.  As 
Hr,  Woodard  stated,  the  first  drainage  district  actually  established  was  in 
Wilson  County — the  Tolsnot  Drainage  District.  Although  there  had  been 
some  drainage  work  started  before  the  actual  digging  of  the  canal,  yet  the 
first  drainage  district  organized  was  here  In  Wilson  County.  Since  the  law 
passed  In  1909,  five  years  of  drainage  work  has  been  going  on  in  North  Caro- 
lina; and  now,  as  you  will  see  from  the  map  on  the  wall,  there  are  seventy- 
two  drainage  districts  organlied,  or  In  the  process  of  organization,  In  North 
Carolina,  either  In  the  swamp  lands  or  the  overflowed  lands  of  the  Piedmont 
section.  Many  of  these  districts  have  been  completed  and  the  land  is  now  In 
cultivation. 
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I  Baid  It  was  ratber  opportune  tbat  we  meet  bere,  because  tbere  bas  come 
up  in  tbe  last  year  parttcularly,  one  queetion  or  phaae  of  the  dralnt^e  vork 
tbat  needs  to  be  solved  and  worked  out,  and  I  believe  tbe  people  ol  Nortb 
Carolina  are  looking  to  the  North  Carolina  Drainage  Aaaoclatlon  to  belp  them 
solve  tbat  particular  problem,  and  that  l»— making  use  of,  or  bringing  Into 
cultivation  the  landa  after  they  have  been  reclaimed  by  drainage. 

Now,  as  you  compare  the  overflowed  areas  with  the  awamp  areas  and  work 
out  the  percentage  of  land  under  cultivation  In  each  section  after  being 
reclaimed,  you  will  find  that  In  the  overflowed  districts  a  very  large  percent- 
age of  the  land,  immediately  after  It  has  been  reclaimed.  Is  brought  under 
cultivation;  while  in  the  swamp  areas  there  Is  a  very  large  area  wblcb 
remains  uncultivated  for  some  time  after  the  district  has  been  organized  and 
the  canals  dug.  Now  the  reason  for  that  Is  that  in  the  Piedmont  district, 
where  you  have  the  overflowed  areas,  the  lands  are  owned  by  smalt  land- 
owners who  cultivate  the  lands  themselves;  while  In  the  swamp  areas  the 
lands  are  very  often  beld  by  men  wbo  own  large  areas  and  tbe  greater  por- 
tion of  thefr  holdings  are  for  sale  and  not  for  cultivation  by  themselves.  Tbat 
means  tbat  in  the  Piedmont  district  we  are  not  looking  for  any  one  to  come 
In  and  settle  on  these  areas  that  are  being  reclaimed,  while  In  the  swamp 
areas  we  are  looking  for  others  to  come  In  and  settle,  and  take  up  the  culti- 
vation of  these  lands. 

We  are  all  very  much  interested — deeply  Interested — In  this  great  European 
war,  and  It  seems  to  me  tbat  it  is  going  to  have  a  direct  bearing  upon  the 
development  of  our  swamp  lands  bere  in  Nortb  Carolina.  That  Is,  If  we 
should  take  upon  ourselves  as  an  AEsoclatlon  to  try  to  work  out  a  plan  by 
means  of  which  we  can  call  the  attention  of  the  Belgians  and  others  of  the 
European  nations  who  are  accustomed  to  work  land  such  as  we  have  bere 
in  eastern  North  Carolina,  to  tbe  opportunities  here  and  try  to  Interest  them 
to  come  over  and  become  home-seekers  here  In  eastern  Nortb  Carolina,  and 
take  up  these  areas  of  our  reclaimed  swamp  lands.  I  do  not  believe  we  could 
find  a  better  class  of  Immigrants  to  try  to  bring  Into  eastern  North  Carolina, 
for  they  would  become  good,  substantial  citliens  ol  the  State,  especially  the 
.Belgians,  and  perhaps  some  of  tbe  families  from  Holland  who  have  been 
accustomed  to  work  reclaimed  land  and  are  doing  intensive  farming.  They 
are  also  extremely  expert  In  dairying  and  I  believe  a  plan  can  be  worked  out 
by  a  committee  appointed  by  the  Association  by  which.  In  codperation  with 
other  bodies,  we  can  arrange  to  bring  a  considerable  number  of  such  people 
Into  eastern  North  Carolina.  The  start  has  already  been  made.  1  was  In 
Georgia  last  week  and  In  talking  with  the  peorle  of  Atlanta,  wbo  have 
formed  an  organization  there  to  take  up  the  same  question,  they  agreed  to 
keep  me  posted  as  to  what  they  accomplish,  and  I  have  agreed  to  keep  them 
posted  as  to  what  we  do  In  North  Carolina,  to  see  if  we  cannot  send  a  dele- 
gation abroad  and  actually  bring  or  Induce  those  people,  by  telling  them  what 
we  have,  to  come  In  and  become  a  part  of  us  In  tbe  development  of  the 
swamp  lands  of  eastern  North  Carolina. 

Mr.  Woodard  spoke  of  taking  us  out  to  see  Tolenot  Canal  and  the  land  that 
has  been  reclaimed,  and  what  It  is  producing  at  the  present  time.  He  also 
stated  that  we  had  a  perfect  drainage  law.  It  is  perfect  as  far  as  It  goes,  and 
as  perfect  as  the  Legislative  Committee  that  was  appointed  by  the  Association 
to  draw  it,  could  prepare  it  at  that  time,  without  ever  having  worked  under 
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Bucb  a  law.  As  you  all  know,  that  law  was  passed  witbout  a  single  amend- 
ment. Although  twenty-nine  amendments  were  Introduced,  they  were  all 
voted  down,  and  the  law  was  passed  as  drawn  up  by  a  committee  of  this 
AsBOclatlon.  In  1911,  alter  working  under  the  old  law  for  two  years,  the 
IiegUUtlTe  Committee  found,  after  Investigation,  that  certain  amendments 
were  necessary,  and  there  were  passed  at  the  1911  General  Assembly  those 
amendments  to  tbe  North  Carolina  drainage  law  that  were  recommended  by 
the  Legislative  Committee  of  this  AEBociatlon.  Then  they  thought  they  bad 
brought  It  up  to  what  was  as  near  perfect  as  possible.  Alter  two  years'  work 
on  the  law  It  was  found  that  still  other  smendmenta  were  needed  to  make  It 
more  operative  and  to  get  better  results.  We  were  not  quite  so  fortunate 
with  tbe  ^legislature  ol  1913,  and  the  amendments  suggested  by  the  commit- 
tee were  not  passed.  If  the  appropriation  had  been  left  out  I  think  every 
amendment  suggested  would  have  passed,  but  It  carried  an  appropriation,  and 
I  think  the  appropriation  killed  nil  the  suggested  amendments.  However,  I 
want  to  bring  thla  point  out:  There  was  not  a  single  drainage  act  passed  by 
the  Qeneral  Assembly  of  1913  that  was  not  recommended  by  your  commit- 
tee; BO  that  the  InBuence  of  this  Association,  tbe  North  Carolina  Drainage 
Association,  1b  recognized  by  the  people  of  North  Carolina,  and  by  the  Gen- 
eral Assembly.  They  realize  that  tbe  men  who  are  connected  with  It,  and  the 
men  who  are  Interested, In  the  reclamation  of  the  swamp  and  overflowed  lands 
of  North  Carolina  have  given  thought  and  study  In  every  way  as  to  what  Is 
tbe  best  law  or  legislation  to  pass  to  make  the  reclamation  of  these  areas 
more  effective. 

Now,  your  Lieglslative  Committee  has  been  busy  since  the  Legislature  of 
1913,  and  they  will  have  certain  recommendations  to  make  to  this  Convention 
as  to  what  they  think  should  be  passed  by  the  Qeneral  AsHembly  of  1915.  The 
committee  will  also  be  In  force  and  will  meet  during  the  sessions  of  the 
General  Assembly  and  do  whatever  they  possibly  can  to  see  that  the  recom- 
mendations of  this  Association  are  passed.  1  know  that  seme  of  the  dele- 
gates to  this  Convention  have  come  up  particularly  to  take  up  certain  phases 
of  legislation  that  they  have  found,  in  connection  with  tbe  work  in  their 
districts,  necessary  to  make  .the  plans  of  carrying  out  tbe  work  of  their 
section  more  effective. 

One  thing  I  do  want  to  emphasize  was  the  question  of  bringing  under  cul- 
tivation the  lands  after  they  have  been  reclaimed.  I  think  you  will  all 
agree  with  me  that  there  Is  no  question  now  of  stopping  drainage  work  in 
North  Carolina.  I  think  both  in  the  eastern  North  Carolina  swamp  areas 
and  in  Piedmont  North  Carolina  that  the  work  has  gone  to  such  an  extent 
and  has  been  so  satisfactory  that  districts  are  going  to  be  continually  organ- 
ized and  the  work  carried  on,  but  there  Is  that  question  to  take  up  now — 
the  means  by  which  we  can  bring  under  cultivation  these  lands  after  they 
have  been  reclaimed — and  I  think  those  who  are  Interested  In  the  targe 
areas  would  like  very  much  (or  this  Association  to  take  up  more  actively 
some  plan  by  which  such  can  be  accomplished.  1  make  the  suggestion  that 
during  the  business  of  this  session  we  authorize  the  appointment  of  such  a 
committee  to  take  up  that  question. 

There  Is  one  other  thing  that  has  come  up  during  the  past  year  In  regard 
to  our  drainage  work,  which  Is  similar  to  a  problem  we  have  In  connection 
with  roads:    We  have  no  trouble,  or  very  little.  In  raising  revenue  for  the 
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construction  ol  roads.  The  main  thing  la  to  get  the  people  or  North  Carolina 
to  realise  that  after  they  have  built  the  road  the;  must  have  a  revenue  to 
maintain  it  and  keep  It  in  good  condlllon.  The  same  thing  1b  true  in  regard 
to  drainage  districts.  Do  not  let  us  maibe  this  mlatake  In  regard  to  the 
maintenance  of  canals  and  ditches  In  drainage  dletricts.  Keep  them  clear 
BO  ther  will  take  care  of  the  water.  After  building  them,  make  provision  for 
their  maintenance. 

Another  thing  has  crane  up  during  the  past  year  that  i  want  to  mention. 
As  I  stated  before,  there  la  no  question  now  about  the  drainage  work  con- 
tinuing In  North  Carolina,  and  there  is  beginning  to  be  a  tendency  to  try  to 
take  up  the  reclaimed  lands  that  have  not  definitely  been  proved  to  be  worth 
while.  We  have  still  left  nearly  a  million  acres  of  awamp  land  in  North 
Carolina  that  Is  of  sufBclent  agricultural  value  to  make  the  dralna^  of  them 
profitable,  provided  a  plan  Is  worked  out  for  dlepoelng  of  the  land  after  It  is 
drained.  But  there  are  certain  areas  that  are  not  of  sufUcient  agricultural 
value  to  make  It  profitable  to  reclaim  the  lands,  although  the  engineering 
problems  are  easy.  There  Is  beginning,  and  1  want  to  see  It  checked  if  pos- 
sible, a  tendency  to  take  up  such  areas  and  drain  tbem,  with  the  Idea  that  any 
land  in  eastern  North  Carolina  Is  just  as  good  as  any  other  land  and  any 
swamp  area  can  be  drained  and  made  a  profitable  area. 

I  am  now  going  to  revert  to  the  Belgians  for  Just  a. minute.  I  believe  if 
we  can  bring  over  a  certain  number  of  these  Belgians  as  families,  hsve  them 
settle  In  different  parts  of  our  swamp  areas  and  other  areas  In  North  Caro- 
lina, that  they  will  begin  to  teach  ue  one  thing  that  will  be  worth  a  great  deal 
to  us,  and  that  Is  more  Intensive  and  dlverslfled  farming.  And  Instead  of 
ever  again  having  North  Carolina  and  other  sections  of  the  South  so  depend- 
ent upon  one  crop  that  II  anything  happens  to  the  market  of  that  one  crop 
we  will  all  say  we  are  bankrupt,  we  will  ralEe  other  crapa  as  well.  Now  we 
speak  o(  cotton  as  king — "King  Cotton."  I  want  to  see  North  Carolina  and 
the  other  southern  states  dethrone  I^ing  Cotton  and  let  diversified  farming  be- 
come king  In  Its  stead.  If  we  will  do  that  and  the  Belgians  will  help  us,  we 
will  never  again  get  In  the  condition  that  we  are  In  today,  where  we  have 
made  ourselves  so  dependent  on  the  one-crop  system  In  many  sections.  You  all 
know  that  we  have  raised  on  plantation  after  plantation  nothing  but  cotton, 
and  have  bought  everything  elee.  If  we  had  divereltled  Farming  we  would  not 
have  to  be  dependent  on  selling  our  cotton  to  get  money  back  Into  circulation. 
I  want  to  see  King  Cotton  dethroned  and  diversified  farming  take  Its  place. 

I  wish  to  thank  the  Mayor,  through  Mr.  Brett;  the  Chamber  of  Commerce, 
through  its  President,  and  the  members  of  the  Board  of  County  Commis- 
sioners, through  Mr.  Woodard,  Chairman,  tor  tte  cordial  addresses  of  wel- 
come and  the  welcome  they  have  extended  to  us.  As  Mr,  Brett  says,  it  is  a 
little  bit  cold  In  here,  but  If  you  know  the  people  of  Wilson  as  I  do  you  know 
that  they  extend  to  us  a  most  cordial,  a  most  hospitable  and  a  most  warm 
welcome.  While  we  do  not  get  the  warm  part  in  this  building,  we  will  get 
it  tonight  when  we  attend  the  reception  and  smoker  at  the  rooms  of  the 
Commonwealth  Club,  and  1,  for  one,  am  very  glad  to  be  able  to  come  here  to 
Wilson  In  connection  with  the  Drainage  Convention,  because  this  Association 
has  had  strong  support  from  Wilson  and  vicinity  as  perhaps  from  no  other 
section  of  North  Carolina,  and  the  people  of  Wilson  have  realized  the  value 
of  drainage  and  are  ready  to  spread  the  gospel  of  drainage  to  every  section 
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of  the  State  and  help  this  Association  In  everT  way  possible  to  extend  this 
great  moTement  throughout  North  Carolina,  which  means  bo  much  to  the 
welfare  of  eastern  North  Carolina. 

In  behalf  of  the  Association  and  In  behalf  of  the  delegates  attending  thle 
Convention  I  wlah  to  sincerely  thank  the  people  of  Wilson  and  all  who  have 
taken  part  In  preparing  (or  this  Convention  and  for  the  welcome  they  have 
extended  to  ns. 

The  following  letter  from  GoTemor  Locke  Craig  was  read  by  the 
President  of  the  ABSociation. 

Executive  Defabtuent. 

Rauigh,  N.  C„  November  14,  1914. 
President  North  Carolina  Drainage  Aiaociation,  Wilson,  N.  0.: 

Deab  Sib: — I  regret  very  much  that  a  previous  engagement  prevents  my 
attending  the  Seventh  Annual  Convention  o(  the  North  Carolina  Drainage 
Association.  I  am  well  acquainted  with  the  drainage  work  that  1b  being  done 
In  the  State,  and  appreciate  the  value  of  this  work  to  the  development  of  both 
tbe  Piedmont  and  Eaetern  North  Carolina.  I  can  aaaure  yon  that  I  am  ready 
to  assist  In  every  way  I  can  tbe  work  of  this  aeeoclatlon,  and  the  advance- 
ment of  the  drainage  and  reclamation  work  In  North  Carolina. 

Very  truly,  (Signed)     Locke  Cbaio, 

Governor. 

Secretary 'b  Iteport 
The  President  stated  that  it  would  be  impossible  for  Mr.  Skelding, 
Secretary  of  the  Association,  to  attend  the  Convention,  as  he  was  sent 
by  Mr,  MacRae,  president  of  the  company  with  which  he  ia  associated 
in  Wilmington,  on  business  to  Philadelphia,  The  reports  of  the  pro- 
ceedings of  the  last  Convention  had,  however,  been  printed,  and,  being 
accepted  by  the  Convention,  were  distributed  to  the  delegates  present. 

Treasurer's  Beport 

The  Treasurer's  report  for  the  year  beginning  November,  1913,  to 
November,  1914,  was  read  and  referred  to  an  auditing  committee,  con- 
sisting of  Mr.  P.  H.  Johnson  and  Mr.  II.  M.  Lynde. 

The  appointment  of  committees  was  postponed  until  the  President 
had  an  opportunity  to  look  over  the  registration  book  and  make  the 
committees  representative  of  the  different  sections  of  the  State  repre- 
sented at  the  Convention. 

The  first  address  on  the  program  was  to  have  been  given  by  Hon. 
William  A,  Graham,  Commissioner  of  Agriculture,  but  ns  he  had  not 
reached  Wilson,  the  address  was  postponed  until  the  afternoon  session. 

The  morning  session  was  then  open  for  any  suggestions  or  business 
which  the  delegates  might  wish  to  bring  np  regarding  the  operation  of 
the  North  Carolina  drainage  law  or  the  work  in  their  drainage  districts. 
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Mr.  P.  H.  JohnaoD,  of  Beaufort  County,  spoke  in  part  as  follows : 

Mr.  Chairman:— Just  before  I  left  borne  I  was  asked  by  a  promlEent  gen- 
tleman In  mj  town,  a  member  ot  the  Board  of  County  Commissioners,  If  I 
could  tell  blm  who  really  wrote  this  drainage  law  and  who  had  to  be  reepon- 
alble  for  iL  I  told  him  that  my  answer  depended  somewhat  upon  what  he 
had  to  say  about  it.  •  •  •  I  told  htro  If  be  wanted  to  praise  It,  why  a  lot 
of  U3  had  something  to  do  with  that  law,  but  if  he  wanted  to  condemn  It,  it 
would  be  very  hard  to  find  a  man  who  would  stand  behind  it.  I  have  been 
on  both  sides  of  the  proposition.  I  believe  I  have  seen  about  as  much  profit 
and  enjoyed  about  as  many  benefits  from  this  drainage  law  as  any  man  in 
the  house.  I  went  turther  and  asked  this  man  why  be  asked  me  this  question, 
and  he  asked  me  If  I  thought  the  people  who  drafted  this  law  bad  any  Idea 
that  any  of  the  land  would  be  Bold  within  ten  years  after  it  was  drained. 
Then  I  saw  what  he  was  leading  to. 

We  have  rather  a  peculiar  condition.  Under  our  drainage  law  we  file  ten 
books  with  the  sheriff  and  with  the  clerk  of  the  court,  as  you  all  know,  tn 
which  the  taxes  (?)  are  listed  for  ten  consecutive  years,  and  none  of  that 
tax  (?)  is  due  within  ten  years,  and,  unlike  our  ordinary  tax  books  that  are 
made  (or  each  year,  they  are  made  up  tor  ten  years.  We  have  no  physical 
sign  of  the  location  of  the  different  classee  of  land  In  this  district.  We  have 
Ave  classes.  One  man  may  own  a  tract  of  land  in  which  some  of  that  land 
may  be  In  each  of  those  five  classes.  The  law  specifically  states  that  the  tax 
shall  rest  against  that  land  and  not  against  the  individual.  •  •  *  Suppose 
a  man  has  a  tract  of  land  and  sells  one  hundred,  acres  and  keeps  four  hun- 
dred acres.  Now  the  question  arises:  What'class  Is  that  hundred  acres  In 
that  he  has  sold?  The  second  question  is:  Who  has  the  authority  to  change 
that  sberlfTs  books?  After  carefully  studying  this  law  I  have  been  unable  to 
find  out  who  did,  and  I  will  go  further  to  say  that  1  have  consulted  Mr.  Small, 
who,  I  believe,  has  been  assoclsted  with  this  Association  since  its  beginning, 
and  other  lawyers,  and  nobody  yet  has  been  ablp  to  tell  me  who  has  the 
authority  to  change' this  tax  list.  I  do  not  think  there  are  but  two,  and  I 
am  sure  there  are  not  over  three  districts  in  the  State  that  have  begun  to 
collect  their  taxes  yet,  and  I  have  come  here  to  have  a  heart  to  heart  talk 
with  any  representatives  of  these  three  districts,  and  I  want  to  know  If  they 
have  devised  any  means  to  settle  this  difficulty.  I  will  say  that  we  have 
changed  the  tax  ourselves  without  authority  of  law,  and  trusted  the  people 
who  own  this  land  to  live  up  to  it.  and  in  most  instances  they  have.  In 
some  cases  they  have  given  us  trouble,  and  were  it  not  for  the  fact  that  our 
money  was  deposited  in  the  bank  at  four  per  cent  and  we  had  that  Interest 
to  draw  upon,  we  would  have  been  swamped.  It  seems  to  me  that  this  Con- 
vention should  consider  this  point  and  should  adopt  some  means  whereby 
either  the  seller  or  the  purchaser  of  land  should  Immediately  Hat  this  prop- 
erty with  some  officer  of  that  particular  drainage  district,  and  at  the  end  of 
each  year  that  officer  should  file  an  amended  list  with  the  sherifT  so  that  be 
can  go  on  and  collect  his  tax.  That  Is  one  question  that  I  think  is  vital  . 
for  us  to  consider. 

We  have  another  problem,  and  every  time  I  attend  a  drainage  convention  I 
expect  to  bring  it  up.  That  is,  tn  the  matter  of  clasBlfication.  In  some  dis- 
tricts we  may  have  enough  classes,  but  In  our  flat  land  country  we  have 
sixteen  thousand  acres  drained  by  two  canals — one  nine  and  the  other  eleven 
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miles  long.  •  •  *  Near  the  outiet  the  l&nd  is  already  developed.  Most  of 
It  Is  cleared,  being  cultivated,  and  up  at  the  head  of  the  canal  It  was  a  swamp 
that  was  abeolutely  worthies  and  only  valued  at  f5D  on  the  tax  books,  under 
water  all  tbe  time.  When  these  commlBstoners  or  viewers  started  to  aaseas 
this  tax.  they  began  at  the  mouth  and  as  they  went  up  tbey  raised  the  tax, 
and  when  they  got  about  three  miles  from  there  tbe;  got  to  class  A  and  cut 
two  canals  through  a  swamp  that  would  drain  a  man's  land  five  miles  oft. 
•  •  •  That  Is  the  condition  we  have  had  to  face,  and  I  believe  that  you 
gentlemen  who  are  now  organizing  districts  and  eicpect  to  do  so  In  the  future 
can  well  profit  by  our  experience  and  ask  this  Drainage  Convention  to  permit 
the  assessment  to  go  further  and  extend  It  to  ten  classes.  It  may  be  that  in 
a  great  many  Instances  that  five  are  Hufflcieot,  where  all  the  land  Is  in  the 
same  state  of  cultivation;  but  In  this  flat  land  country,  with  patches  here 
and  there  developed  and  the  redt  wilderness,  we  certainly  have  not  enough 
classes,  and  1  believe  that  this  Legislative  Committee  should  recommend  that 
change. 

The  third  recommendation  tba^  I  would  make  Is  that  I  And  no  authority 
of  law  to  change  our  drainage  commissioners.  They  are  elected  for  life,  it 
eeems.  There  is  no  provision  even  for  a  man's  resigning,  and  If  he  does 
resign  there  !s  no  provision  for  electing  another.  As  Dr.  Pratt  has  well 
said,  we  began  all  right,  but  It  might  be  time  now  to  make  some  change.  In 
the  matter  of  payment  for  tbe  commissioners,  the  law  did  not  contemplate 
any  payment.  I  think  the  last  Legislature  did  that.  I  have  had  the  dis- 
pleasure, if  I  can  express  it  that  way,  of  being  chairman  of  a  drainage  com- 
mission for  four  or  five  years,  and  In  the  last  two  years  I  believe  I  can  safely 
say  that  I  have  done  Ave  hundred  dollars'  worth  of  work,  and  I  have  never 
had  a  meeting  of  the  drainage  com  m  lea  loners,  and,  therefore,  would  not  be 
entitled  to  pay.  I  am  not  asking  for  any  contluuance  of  this  office  or  pa;, 
but  I  am  stating  the  facta.  In  states  where  everybody  has  been  educated  to 
the  operation  of  this  law,  why  that  condition  might  be  logical,  but  we  have 
to  conduct  an  educational  campaign  wherever  we  have  a  drainage  district  and 
that  man  who  has  land  In  that  district  must  be  Informed  in  regard  to  the 
drainage  law  and  he  must  be  told  why  his  neighbor  Is  in  one  class  and  he  In 
another.  *  •  •  Aside  from  that,  when  you  begin  to  collect  your  tax,  you 
will  find  a  great  many  people  who  are  disposed  to  take  advantage  of  a  cer- 
tain number  of  technicalities  that  have  outcropped  In  a.  district.  •  *  * 
We  may  have  an  exceptional  case,  but  I  believe  the  chairman  should  be  paid 
a  reasonable  sum — say  fifty  dollars  a  year,  and  the  other  commlssionera 
should  be  paid  for  their  time  when  they  are  called  to  do  anything,  and  let 
all  be  paid  for  their  expenses.  I  have  bad  to  go  to  Norfolk  In  connection 
with  this,  and  had  to  spend  some  time  and  money.  I  am  just  mentioning  mr 
own  experience  in  order  that  you  may  understand  in  case  it  happens  to  you. 

I  do  not  think  I  have  anything  else  to  propose. 

Db.  Pratt:  I  might  say  In  regard  to  the  first  suggestion  that  Mr.  Johnson 
brought  up  about  keeping  track  of  the  land  as  It  is  sold  and  the  land  In 
different  classes;  That  was  taken  up  very  thoroughly  at  the  Raleigh  meet- 
ing and  the  Legislative  Committee  worked  on  It  and  it  was  drafted  into  a 
bill.     Mr.  Johnson  brought  the  same  thing  up  at  that  meeting,  which  was 
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thoroughly  dlscuBBed,  and  an  amendment  vas  worked  out  which  Mr.  Small 
and  a  couple  of  others  who  were  with  ub  considered  satisfactory.  That  was 
one  of  the  sections  of  the  bill  Introduced  in  1913  that  was  not  passed.  •  •  • 
Take  the  case  mentioned  of  the  man  who  had  five  hundred  acres  ot  land.  He 
sold  one  hundred  and  kept  four  hundred.  It  was  a  question  about  the  one 
hundred  acres.    If  that  law  had  been  passed  In  1913    •    •    • 

The  other  question  in  regard  to  elasslflcatfon:  That  has  been  more  or  less 
a  bone  of  contention  ever  since  we  oi^anlzed,  but  how  many  classes  would  be 
necessary  In  order  to  equitably  divide  into  districts  classes  for  assessment? 
That  will  come  up  later  Id  connection  with  the  discussion  ot  that  proposi- 
tion. But  it  is  one  of  those  things  that  needs  dl8cussl<Hi  and  needs  to  be 
worked  out. 

In  regard  to  the  pay  of  commissioners:  That  bas  not  been  worked  out  as 
satisfactorily  as  we  want  It.  But  you  know  the  General  Assembly,  when  It 
comes  to  the  question  of  paying  out  money  or  autborUlng  the  paying  out  of 
money  or  making  of  appropriations,  is  a  hard  proposition  to  run  against. 

Mr.  t>,  B.  McNeill,  of  Robeson  County,  had  the  following  suggestions 
to  make: 

This  is  our  difficulty:  About  March.  1912.  we  organized  or  flntshed  our 
drainage  district.  I  think  the  law  says  after  three  years  you  commence  col- 
lecting taxes.  Auguet  the  first  we  sold  our  bonds  and  our  first  Installment  Is 
due  the  first  of  next  August,  191B,  and  we  could  not  think  about  collecting  any 
tax  on  it  before  the  following  October  or  November  after  that.  Then  If  that 
was  only  one  year  we  could  borrow  the  money  for  tbat  length  of  time,  but 
we  would  have  that  to  contend  with  each  year  after  that  for  the  ten  years, 
and  then  this  year  the  cotton  situation  has  gotten  us  all  down  there  and  we 
want  to  know  if  there  can't  be  recommended  by  this  Association  a  law  en- 
abling drainage  districts  to  sell  additional  bonds  for  two  years,  making  It  a 
flfteen-year  bond,  and  the  first  two  bonds  we  sell  to  tie  down  to  the  last  of 
the  list  to  take  care  of  the  first  two  Issued,  and  that  will  enable  us  to  collect 
taxes  In  the  fall  of  1916  to  be  paid  In  1917.  Two  additional  years  of  bonds  to 
refund  the  first  two  years  are  the  ones  which  are  due  under  the  thirteen-year 

The  President  of  the  Association  called  the  attention  of  the  delegates 
to  the  exhibits  of  tile  drainage,  prepared  by  Mr.  F.  H.  Baker,  Drainage 
Engineer  of  the  Department  of  Agriculture  of  Xorth  Carolina.  This 
exhibit  was  a  splendid  representation  of  a  farm  on  which  had  been 
installed  a  system  of  tile  drainage.  Attention  was  also  called  to  the 
maps  and  charts  of  drainage  districts  completed  displayed  on  the  vails; 
also  maps  and  pictures  prepared  showing  the  location  of  seventy-two 
districts  in  North  Carolina. 

Mr.  Brett  announced  that  following  the  afternoon  session  an  auto- 
mobile ride  and  a  practical  demonstration  of  laying  drain  tile  by  Mr. 
J.  C.  Cowley  had  been  arranged  for.  lie  also  extended  on  behalf  of  the 
citizens  of  Wilson  the  privileges  of  the  Commonwealth  Club  to  the 
delegates  in  attendance  at  the  Convention. 


ly  Google 


so  BETENTH  ANNUAL  DRAINAGE 

Upon  motion  the  Convention  adjourned  to  meet  at  2 :30  o'clock  in 
the  City  Hall. 

AFTEBNOON  SESSION— WedneHdsf,  >'oTenil>er  18 

AppolDtment  of  CommltteeB 

The  Convention  waa  called  to  order  by  the  President,  and  the  follow- 
ing committees  appointed : 

Committee  on  Resolutions. 

Mr.  W.  K.  Allen,  Chainruin New  Hanover  County. 

Hon.  John  H.  Small Beaufort  Countr. 

Mr.  H.  M.  Lynde Wake  County. 

Mr.  J.  a.  Mills Wake  County. 

Mr.  P.  H.  Jobnson Beaufort  County. 

Mr,  8.  B,  Poe Qaston  County. 

Mr.  J.  C.  SUnton WIUkmi  County. 

Mr.  M.  B.  Sherwln Wake  County. 

Mr.  Charles  A.  Land Wayne  County. 

Mr.  Zeuo  Moore Edgecombe  County. 

Committee  on  Dominations  and  Next  Meeting  Place. 

Mr.  John  A.  Wilkinson,  Chairman Beaufort  County. 

Mr.  D.  B.  McNeill Robeson  County. 

Mr.  R.  M.  Squires Wake  County. 

Mr.  C.  W.  Mensel Washington  County. 

Mr.  F.  R.  Baker Wake  County. 

Mr.  T.  W.  ChambllBs Wilson  County. 

Major  W.  W.  Peirce Wayne  County. 

Mr.  N.  B.  Boddle Nash  County. 

Membbrbhif  Committee. 

Mr.  M.  E.  Chappel,  OMiTman Hyde  County. 

Mr.  E.  B.  Schooley Beaufort  County. 

Mr.  K.  W.  Barnes * Wilson  County. 

MiBB  H.  M.  Berry Orange  County, 

Mr.  H.  D.  Brown Wilson  County, 

Legislative  Committee. 

Mr.  Lawrence  Brett,  Ckairmait Wilson  County. 

Mr.  M.  F.  H.  Gouveneur New  Hanover  County. 

Hon.  John  H.  Small Beaufort  County. 

Mr.  E.  B.  Crowell 

Mr.  John  P.  Kerr. Wake  County. 

Mr.  M.  W.  Thompson Guilford  County, 

Mr.  J,  L.  Becton New  Hanover  County. 

Mr,  J,  B.  Sellers Robeson  Connty. 
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The  Upbulldingr  of  EMt«n  CkroUiu  Thronsit  DnJnafe  and  the  Besnltlng 
Benefllg  to  the  BallroadB 

Mb.  B,  E.  Rice,  Land  and  Industbial  Aqent  of  the  Nobfole  Sodthebn 

RAIUtOAD. 

Mr.  Pretident  and  Memberi  of  the  Association: 

The  public  iB  beglnolng  to  realize  more  each  day  tbat  a  railroad  In  Its 
operation  la  similar  to  a  merctiaDdlBlng:  corporation — they  have  Bometbing  to 
Bell  and  that  something  la  transportation.  The  railroad  Is  seeking  for  buyers 
of  transportation  the  same  as  the  merchftnt  Is  seeking  for  buyers  of  his 

The  resourcefl  of  a  railroad,  Its  entire  Income,  is  based  upon  the  sale  of 
transportation,  either  passenger  or  freight. 

As  Ihe  merchant  In  the  city  strives  to  broaden  his  trade,  to  Increaae  the 
number  of  his  customers,  to  induce  people  to  patronise  his  store  Instead  of 
some  other,  so  It  Is  with  the  railroad.  The  sale  of  transportation  is  limited 
to  the  number  of  customers,  .and  as  tbelr  buying  power  is  Increased  or  de- 
creased, so  Is  the  revenue  of  the  railroad  Increased  or  decreased. 

The  sale  of  transportation  can  be  decreased  through  poor  service  by  the 
railroad  or  by  bad  business  conditions  of  the  country.  If  the  crops  are  short 
there  is  consequently  less  tonnage  to  move,  due  to  no  fault  on  the  part  of 
the  railroad  operation.  If  the  money-worth  of  the  traveling  public  Is  reduced, 
either  through  poor  crops  or  other  causes,  the  passenger  travel  of  the  rail- 
road must  be  decreased  and  no  inducement  on  the  part  of  the  railroad  can 
Improve  the  percentage  of  travel  to  any  extent. 

The  depreciated  purchasing  power  of  the  public  Is  beyond  the  control  of  a 
railroad  and  naught  that  a  road  can  do  will  add  to  the  sale  of  transportation, 
where  the  decrease  is  due  to  lessened  crop  production. 

Any  Increase  In  the  producing  capacity  or  any  improvement  In  the  business  * 
conditions  of  a  country  traversed  by  a  railroad  Increasee  the  sale  of  trans- 
portation by  that  road.  Any  Increase  In  tonnage  increases  the  earning  power 
of  a  railroad  In  still  greater  proportion,  owing  to  there  being  more  profit  in 
a  maximum  local  haul  than  In  a  minimum.  The  upbuilding  of  a  district  by 
an  Increased  production  acreage  means  enlarged  business  for  the  community, 
and  a  consequent  enlarged  business  for  the  railroads  serving  that  community, 
it  not  only  means  more  tonnage  to  bo  handled  outbound  in  the  way  of  crop 
movement,  but  It  means  an  Increased  exchange  cash  revenue  for  the  com- 
munity and  a  consequent  Increased  earning  power  for  the  railroads. 

Every  additional  acre  secured  to  a  community  and  operated  at  full-crop 
capacity  means  that  the  owner  of  that  acre  has  additional  dollars  to  spend, 
and  he  cannot  spend  this  money  without  helping  the  railroad,  either  directly 
or  Indirectly.  No  matter  whether  he  spends  it  for  passenger  travel  or  in  the 
purchase  of  food  and  clothing,  it  means  an  Increased  railroad  haul. 

If  we  could  only  realize  the  worth  of  the  dollar  In  Its  business  changes;  if 
we  were  able  to  trace  that  dollar  from  the  time  it  comes  from  the  soil,  from 
that  additional  acre  of  new  land;  If  we  could  follow  that  dollar  in  its  wander- 
ings, we  would  discover  that  in  a  comparatively  short  time  It  had  benefited 
many  people  In  the  community,  and  had  probably  traveled  on  the  railroad 
several  times,  either  as  passenger  or  freight. 

We  cannot  too  greatly  estimate  (he  value  of  the  new  acre  that  might  be 
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added  to  a  community.  It  Ib  for  this  reason  that  practical  drainage  Ib  of 
Buch  vital  importance  to  the  railroad  and  to  the  state.  The  welfare  ot  a  rail- 
road, lU  prosperity  or  Its  depreciation,  Is  of  as  much  importance  to  the  peo- 
ple as  It  is  to  the  stockholders  of  the  railroad. 

During  the  last  ten  years  the  farmers  ot  North  Carolina  have  been  blind 
to  the  nays  ot  the  politicians.  Vicious  leglBlatlon  has  been  brought  about, 
through  the  support  of  the  farmer.  '  The  misleading  politicians  have  been 
placing  upon  the  railroads  the  blame  for  all  the  Ills  of  the  country.  This  same 
TiciouB  legislation,  In  ItB  effect  on  the  railroads,  has  reacted  in  harm  to  every 
citizen  of  the  state;  every  man,  woman  and  child  is  effected  equally  with  the 
stockholders  of  the  railroad. 

With  decreased  earning  power  there  must  be  a  forced  decrease  In  railroad 
operating  expenses;  a  compulsory  reduction,  regardless  of  what  might  be  the 
desire  of  the  railroad  management.  This  reduction  In  operating  coata  of  a 
road  must  result  either  in  the  operating  of  less  trains  or  slower  schedules,  a 
reduction  in  equipment  or  in  the  number  of  employees,  or  In  various  other 
ways,  every  one  of  which  is  to  the  tncouvenieace  or  some  form  of  loss  to  the 
traveling  and  shipping  public. 

All  this  has  been  brought  on  by  the  politicians,  who  In  their  anxiety  for 
offlce  have  used  the  farmers,  the  producing  people  of  the  state,  as  stepping 
stones  to  political  positions.  The  traveling  and  shipping  public  who  complain 
as  to  decreased  railroad  accommodations  should  Btop  and  consider  that  It  le 
the  politician  alone  who  has  brought  about  this  change,  and  they  Bhould  fur- 
ther realize  the  tact  that  no  politician  ever  gets  Into  power  except  by  the 
votes  of  the  people. 

As  land  is  the  only  posslhie  means  for  the  direct  creation  of  money  value,  a 
railroad  is  directly  benefited  by  every  additional  productive  acre  that  can  be 
placed  in  its  territory.  Each  additional  acre  Increases  the  earning  and  pur- 
chasing power  of  the  township,  the  county,  and  the  state.  It  is  of  still 
greater  worth  to  the  city,  to  the  town,  or  buslncBs  center  where  the  dollar 
from  the  farm  is  exchanged  for  the  products  of  business.  This  additional 
created  dollar  is  also  of  the  greatest  Importance  to  the  railroad,  as  it  not  only 
represents  a  new  outbound  crop  haul  by  the  railroad,  but  an  Inbound  haul  of 
a  dollar's  worth  of  manufactured  products  that  the  farmer  must  have  in  ex- 
change for  his  crop.  All  this  adds  to  the  prosperity  of  a  railroad,  and  where- 
ever  you  find  a  railroad  prosperous  you  will  Ond  a  emlle  on  the  face  ot  the 
people  of  the  community.  The  reason  is  manifest  in  the  fact  that  the  people 
must  likewise  be  prosperous.  They  are  also  in  poBltlon  to  enjoy  the  tavor  of 
better  railroad  accommodations,  due  to  that  same  prosperity,  the  additional 
dollar  produced  by  the  added  acre  of  land. 

Elbert  Hubbard  says:  "Farming  is  the  primal  need,  because  we  get  our 
food  out  of  the  soil;  next  to  food  Is  love,  and  no  man  Is  loving,  lovely  or 
loveable,  who  Is  on  half  rations."  Perhaps  Richard  Cobden  put  this  more 
concisely  when  he  said.  "The  ratio  of  marriages  keeps  pace  with  the  price  of 
corn."  Only  well-fed  people  are  capable  of  love,  and  a  corn-ted  product  is 
always  prosperous. 

With  reference  (o  the  value  of  railroad  service,  Elbert  Hubbard  further 
sayB,  "Next  to  farming  In  Importance  comes  transportation,  because  a  thing 
has  to  be  at  a  certain  place  at  a  certain  time  in  order  to  possess  value.  The 
railroads  bridge  time  and  annihilate  space."    The  railroad  is  therefore  the 
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connecting  link,  from  this  new  acre,  to  take  the  product  to  where  It;  will  be 
of  value.  The  crop  Is  ot  no  value  where  It  Is  grown;  the  bale  of  cotton,  the 
bDBhel  ot  corn  or  the  meat'produclog  animal  Is  of  no  caah  value  while  it 
remains  on  the  acre  which  created  It.  It  must  be  transported  to  where  It 
becomes  of  market  value,  and  the  railroad  la  the  essential  factor  for  Its 
moving. 

Thus  the  railroad  becomes  a  partner  In  the  creation  of  business  for  a 
country,  but  too  oft  do  people  fall  to  give  to  the  road  the  Bmall  meed  of 
praise  that  fs  due.  Too  often  does  the  railroad  get  censure  Instead  of  credit. 
The  public  falls  to  realize  that  the  service  posslbllltlea  of  the  railroad  must 
Inexorably  depend  upon  the  earnings  from  public  patronage.  The  farmer 
flbould  also  remember  that  the  posslbtlltles  of  the  railroad  depend  primarily 
upon  the  producing  power  of  his  (arm,  the  prosperity  keeping  pace  with  the 
Increase  or  decrease  of  Farm  acreage. 

If  the  farmer  could  but  realize  tbat  his  business  partner,  the  railroad,  la  so 
seriously  affected  by  vicious  legislation  then  perhaps  he  would  be  more  con- 
sistent in  his  voting  of  dangerous  polltldans  into  power.  If  legislators  could 
be  made  to  realize  the  value  and  possibilities  of  good,  effective  drainage  legis- 
lation, and  could  be  made  to  appreciate  the  dangers  and  loss  from  vicious 
and  ignorant  railroad  legislation,  then  perhaps  they  would  devote  leES  time 
to  showing  railroad  otflcials  how  to  manage  a  railroad,  and  with  the  result 
that  the  country  and  the  railroads  would  be  far  more  prosperous. 

With  over  three  million  acres  of  undeveloped  farming  lands  in  North 
Carolina  today,  awaiting  discovery  and  drainage,  there  surely  Is  a  prime  and 
Important  need  to  bring  these  acres  under  cultivation.  Tbe  railroad  is  vitally 
interested  In  the  additional  acre,  but  not  more  so  than  should  be  the  people  of 
tbe  community,  and  the  state. 

Tbe  additional  acre  secured  by  drainage  Is  an  acre  worth  more  than  double, 
the  acre  under  long  cultivation.  This  is  because  the  land  that  needs  the 
drainage  has  for  centuries  been  accumulating  valuable  plant  deposits  and 
soil  wortb.  Not  until  proper  drainage  Is  elTected  will  this  acre  ever  become 
available  and  be  converted  Into  a  producing  factor.  Not  until  It  engages  In 
food-making  can  It  aid  in  love-making  and  marriages. 

The  uplands  of  the  state  do  not  show  tbe  natural  fertility  that  you  And  In 
the  bottom  lands.  .As  a  state  North  Carolina  represents  a  condition  from 
mountain-top  to  sea-level.  In  my  talks  with  people  from  tbe  western  states 
they  often  refer  to  tbe  "poor  worn-out  lands  of  North  Carolina."  My  explanap 
tlon  la  tbat  they  must  have  visited  the  higher  parts  of  the  state,  where  ages 
ago  the  fertile  surface  soil  was  washed  Into  the  more  low-lying  districts.  For 
centuries  these  tower  lands  have  been  undralned  and  unBt  for  cultivation. 
Recent  drainage  laws  of  North  Carolina  are  now  making  these  thousands  of 
acres  available.  The  many  and  rapidly  Increasing  drainage  districts  of  the 
state  are  working  wonders,  and  every  new  acre  that  Is  obtained  by  drainage 
has  a  fourfold  value,  due  to  Its  rich  producing  poBslhlllties. 

Thousands  of  people  from  tbe  northern  and  western  states  are  actively  and 
anxiously  looking  about  the  South  to  find  certain  conditions  that  will  conform 
to  tbelr  desires.  Seeking  a  mild  climate  and  low-priced  lands  they  will  not 
be  content  with  the  lands  tbat  are  low  In  price  because  ot  a  low  producing 
power.  For  this  low  price  they  must  have  a  rich  soil  acre.  In  North  Caro- 
lina, through  drainage,  we  can  create  an  almost  unlimited  acreage  that  while 
being  low  In  price  is  capable  of  the  greatest  possible  production. 
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Ab  an  instance  of  value  at  drainage  I  cite  a  case  Irom  tbe  central  part  of 
the  state,  where  a  tract  of  about  5D  acres  of  land,  subject  to  overflow,  was 
reclaimed  by  canal'  ey stem.  It  had  never  been  possible  to  grow  a  crop  on  this 
land  on  account  of  frequent  overflow,  but  as  canat  construction  aCorded 
perfect  protection  the  entire  tract  was  brought  into  crop  production.  The 
owner  of  this  land  is  authority  for  the  statement  that  the  first  year's  crop 
paid  the  entire  cost  of  canal  construction.  The  real  fact  was  that  upon  this 
60  acres  was  deposited  fertility  from  more  than  a  hundred  acres,  all  a  waste 
until  redeemed  and  made  productive  through  drainage. 

The  wonder  of  today  is  why  drainage  wsb  not  started  In  North  Carolina  a 
century  ago.  Had  such  been  the  case,  instead  of  there  being  millions  of  Idle 
acres  In  eastern  North  Carolina  today  we  would  have  a  dense  and  wealthy 
population,  an  area  of  wonderful  producing  worth  and  earning  power,  a  soil 
value  per  acre  greater  than  elsewhere  In  America.  The  northern  and  west- 
ern states  are  densely  populated,  and  represent  an  area  of  blgh-prfced  acres. 
The  overflow  from  the  states  Is  seeking  a  new  lodging  place  and  the  beckon- 
ing hand  should  point  to  the  wonderful  advantages  of  eastern  North  Carolina; 
its  rich,  wonderful  lands,  Its  markets  and  Its  mild  climate.  We  have  here 
wbat  the  west  and  (he  north  are  seeking,  but  only  through  drainage  can  our 
lands  become  availatde. 

A  change  must  be  brought  about.  We  must  change  the  condition  of  the 
lands;  we  must  change  the  location  ol  the  people.  In  this  change  the  Nor- 
folk Southern  Railroad  Is  greatly  Interested  and  stands  ready  at  all  times  to 
actively  cooperate  with  organizations  and  interests  that  are  or  may  b% 
Induced  to  work  along  these  lines. 


It  Is  a  pleasure  to  me  as  well  as  an  honor  to  address  this  Convention  on  the 
subject  of  "Tile  Drainage."  Especially  is  this  true  In  view  of  the  fact,  as  I 
understand  It,  that  the  North  Carolina  Drainage  Association  Is  now  for  the 
first  time  giving  attention  in  its  convention  to  this  subject — a  subject  which 
1  predict  will  in  the  near  future  claim  a  major  portion  of  its  time. 

Tile  drainage  la  a  logical  conclusion  of  a  drainage  district  project.  It 
follows  the  drainage  district  project  Just  as  naturally  aa  harvest  follows  seed 
time,  and  in  a  certain  way  It  bears  the  same  relation  to  it;  that  Is,  It  is  tbe 
final  reward  of  all  the  labor  and  effort  that  has  been  previously  expended.  In 
addition  to  paying  its  own  cost,  the  greatly  Increased  yields  obtained  Justify 
tbe  enormous  expenditures  of  the  laying  out  and  completion  of  the  drainage 
districts,  tbe  chief  function  of  which  is  Ibe  lowering  of  tbe  water  table  to 
allow  sufficiently  low  outlets  for  the  tile  drains. 

Tbls  lowering  of  the  water  table.  I  might  say.  has  in  many  cases  been  a 
real  necessity  and  prerequisite  to  satisfactory  tile  drainage.  In  many  cases 
It  has  been  Impossible  to  get  a  flow  of  water  from  the  land  till  a  lower  outlet 
than  previously  existed  was  made  poBsible.  So  that  we  may  say  that  if  tile 
drainage  naturally  follows  district  drainage,  then  district  drainage  naturally 
precedes  tile  drainage,  showing  that  this  Convention  in  giving  Its  attention 
first  In  point  of  time  to  that  larger,  broader  and  less  detailed  work  and  now 
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coming  to  tile  drainage  or  drainage  of  the  IndWldual  tarm  and  field  baa  not 
been  Illogical. 

Let  US  not  at  tbis  time  stop  the  drainage  district  work  but  let  us  increase 
tbe  attention  given  to  tile  drainage,  for  In  the  not  very  dlstsEt  future  this 
will  be  looked  upon  as  the  great  work  of  the  Drainage  Aaaoclatlon  and  of 
practically  all  persons  Interested  In  drainage.  This  may  not  come  till  near 
the  completion  of  the  larger  .projects  in  this  State,  but  It  is  bound  to  come. 

That  underdralnage  la  more  satisfactory  than  open  drainage  will  be  COD- 
•  ceded  by  all  because  of  (1)  the  cutting  of  what  should  be  large  and  easily 
worked  fields  Into  small  bodies  of  land  by  open  drains;  (2)  tbe  loss  of  tillable 
land  along  tbe  open  ditches;  and  (3)  the  relative  slowness  with  which  water 
percolates  Into  open  drains.  These  three  points  have  been  so  generally  con- 
ceded that  I  shall  not  dlscuea  them. 

That  tile  la  the  most  satisfactory  of  all  materials  for  underdralnage  must 
be  conceded  when  we  consider  cost,  efficiency,  and  duration  of  all  materials. 
The  cost  of  any  underdralnage  may  be  reduced  to  two  Hems;  first,  the  cost 
of  labor;  and  second,  tbe  cost  of  the  material  that  Is  used.  The  cost  ot  labor 
is  half  the  total  cost  of  tile  drainage  in  North  Carolina,  and  is  equally  great 
regardless  ot  tbe  material  other  than  tile  that  may  be  used.  So  there  can  be 
uo  saving  on  labor,  no  saving  on  that  half  ol  the  cost  of  drainage  by  the  use 
of  other  material  than  tile.  In  some  cases  the  labor  of  ditching  is  greater 
for  the  other  materials  than  tile  because  these  materiala  require  larger,  wider 
dltchee,  making  the  handling  of  more  dirt  necessary.  Certainly  no  saving  can 
be  made  in  the  Item  of  labor;  let  us  consider  whether  any  saving  can  be 
made  In  the  other  Item  of  cost  by  the  selection  of  materials  othen  than  tile. 

Among  materials  to  be  considered  are  plank,  poles,  rock,  and  brueh.  At 
market  prices  the  lumber  for  small  plank  drains  will  run  a  little  lower  than 
tbe  coat  of  tile,  but  for  the  larger  drains  a  little  higher  than  for  the  cost  of 
tile.  Ab  an  average,  we  will  find  no  saving  in  flrat  cost.  And  when  we  con- 
alder  tbe  lite  ot  the  two  materials  we  have  to  throw  tbe  plank  out  of  consid- 
eration at  once  as  plank  put  In  a  soil  which  is  subject  to  conalderable  varia- 
tion In  moisture  content  has  a  very  short  life.  In  a  soil  which  remains  water- 
logged, plank  drains  will  last  a  long  time,  but  we  must  consider  that  a  field 
which  remains  waterlogged  Is  improperly  drained  and  hence  that  plank  Is  not 
the  material  to  use  In  economical  and  efficient  drainage. 

Poles  have  been  used  and  are  sometimes  cheaper  than  plank,  hut  their  low 
efficiency  In  the  carrying  of  water  and  their  short  length  ot  lite  make  tbem 
very  expensive  drains  In  the  end. 

Rock  Is  another  material  sometimes  used.  The  cost  of  Installing  this  Is 
certainly  greater  than  the  cost  ot  InetBllIng  tile.  Where  It  la  used  the  rock 
Is  abundant  and  costs  nothing  but  the  hauling,  but  this  coat  Is  tremendous,  as 
any  ot  you  that  have  ever  tried  rock  hauling  know.  The  only  conditions 
under  which  rock  can  be  used  profitably  are  that  the  rock  must  be  gotten 
rid  of  tor  other  reaaons  and  that  there  ie  no  waste  land  on  which  to  pile 
them.  Under  these  conditions  they  can  sometimes  be  profitably  buried  under- 
ground, but  they  aerve  generally  as  poor  water  channels  in  comparison  with 
tile. 

Brush  has  sometimes  been  used  as  a  material  for  underdralnage.  It  is  very 
Inefficient  aa  a  carrier  ot  water  and  Its  life  being  so  very  short  It  cannot  be 
considered  as  a  material  tor  permanent  drainage. 
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So,  after  considering  the  cost,  the  efBclency  and  the  length  ol  Ii(e  of  all 
these  materials  that  may  be  used  for  under  drainage,  tile  must  be  recognized 
as  supreme;  and  if  we  look  at  the  experience  of  other  states  we  would  decide 
that  our  conclusion  is  correct,  for  all  the  states  that  have  done  any  great 
amount  of  underdralnage  have  used  lor  years  past  practically  nothing  but 
tile.  They  have  abandoned  the  plank,  the  pole,  the  rock,  and  the  brush,  and 
are  using  very  large  amounts  of  tile.  I  wish  ne  could  say  that  North  Carolina 
has  put  in  a  large  amount.    The  time  will  come  when  we  can  say  that. 

At  this  time  I  want  to  consider  briefly  the  benefits  of  thorough  drainage.  I 
shall  not  go  into  this  subject  very  extensively.  1  have  a  few  diagrams  here 
that  I  want  to  show  and  the  following  list  of  the  major  benefits  of  drainage. 

1.  Improves  the  granulation  of  clay  soils. 

2.  Increases  the  water-holding  capacity. 

3.  Improves  the  aeration  of  the  soil. 

4.  Deepens  the  rooting  ot  crops. 

6.  Promotes  the  growth  ot  desirable  bacteria. 

6.  Reduces  the  erosion  of  sloping  lands. 

Let  us  consider  these  benefits  one  at  a  time. 

/(  improves  the  granulation  of  clay.  If  we  examine  a  clay  soil  and  rub 
between  the  flngerH  what  we  might  assume  to  be  one  particle  of  clay,  It  will 
spread  out  to  ten  thousand  tiny  particles  or  single  clay  grains,  any  one  of 
which  is  too  small  to  be  seen  with  the  naked  eye.  ,A  soil  in  good  tilth  has 
these  clay  grains  arranged  In  groups  which  we  term  granules  or  crumbs.  Tou 
can  aee  by  the  accompanying  diagrams,  page  27,  that  if  we  have  the  single 
grains  massed  together  as  in  Fig.  2  the  spaces  Intervening  between  the  grains 
must  be  very  small.  II  we  get  Chose  grains  grouped  as  In  Fig.  1  we  will  have 
the  same  sized  spaces  within  the  granules  (compare  Pig.  1  and  Fig.  2)  and 
will  have  additional  larger  spaces  between  the  groups  of  grains  (Fig.  1). 
These  spaces  between  the  groups  of  grains  compare  in  size  very  favorably 
with  the'  spaces  between  sand  grains  In  a  sandy  soil,  so  that  such  a  granu- 
lated clay  in  Its  moisture  and  air  relations  has  the  desirable  qualities  of  a 
sandy  soil  but  without  the  undesirable  qualities  that  some  sands  possess. 

It  increases  the  loaterholding  capacity.  The  water  in  any  soil  is  held  on 
the  surface  of  the  soil  grains  and  in  the  open  spaces  between  grains  and 
between  granules.  It  is  not  absorbed  Into  the  mineral  substances  ot  the  soil. 
In  an  ungranulated  clay  soil,  as  can  be  seen  from  the  diagram.  Fig.  2,  page 
27,  the  grains  are  so  massed  together  that  there  Is  not  much  space  tor  water 
without  almost  total  exclusion  of  the  air.  That  tile  drainage  Increases  the 
amount  of  available  or  capillary  moisture  is  shown  by  the  following  table,  the 
result  of  an  experiment  by  the  late  F.  H.  King,  of  Wisconsin,  formerly  chief 
ot  the  Division  ot  Soil  Management,  U,  S.  Department  of  Agriculture, 

Capillary  water 
a6>arb(d  bg  sa 
(ncArt  0/  4oU. 

Drained  7.60  inches 

Not  drained    6.66  inches 

Difference    84  Inches 

In  this  experiment  In  which  both  soils  were  dried  before  testing  them  in 
respect  to  absorption  of  water  the  previously  drained  soil  was  shown  to 
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absorb  more  than  four-fifths  of  an  Inch  of  rain  In  excese  of  that  absorbed  by 
the  previously  usdralned  soil.    This  Is  equal  to  nearly  two  hundred  thousand 
pounds  of  waler  per  acre. 
It  improves  the  aeration  of  the  »oit.    The  drained  soil  which  has  become 

Ideal  grouping  of  soil  grains  induced  by  proper  drainage, 
/^o+e  +he  obundance    of  pore  spoce  for  bof  h  water  end  air 


<lg,l 


/passing  of  seal  grains  in  seal   puddled  by  lack  of  drainage 
/5ote  the  small  amount  of  pore  spoce  for  water  ond  the  absence 
of  air 


Ae 


well  granulated,  in  addition  to  having  an  Increased  storage  capacity  for 
water,  has  considerable  space  left  for  the  movement  ot  air  (see  b.  Fig.  1), 
This  air  space  does  not  appear  in  wet,  undralned  soils  though  air  Is  Just  as 
necessary  to  the  growth  of  ordinary  (arm  crops  as  water  or  plant  food,  or 
any  other  natural  substance.  The  roots  of  plants  can  not  live  without  air. 
The  killing  of  plants  by  drowning,  as  we  say,  Is  not  due  to  the  111  effects  of 
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water,  but  to  the  lack  of  air.  A  man  uoder  water  does  Dot  drown  because  the 
water  geta  into  hie  lungs,  but  because  tbe  air  is  excluded. 

We  must  have  not  only  air,  but  (airly  tree  movement  of  air,  in  the  soil. 
An  underdraln  when  not  full  ot  water  furnishes  an  Inlet  and  outlet  for  air 
deep  in  tbe  soil,  thus  helping  to  establish  free  movement  of  air  through  the 
soil.  This  effect,  that  of  supplying  air  through  the  drain  and  In  aiding  ot  the 
circulation  of  air  In  the  soil  has  been  recognized  by  truckers  and  others  who 
have  drained  their  soils  as  one  of  the  real  benefits. 

/(  deepens  the  rooting  of  crops.  If  the  water  table  is  lowered  by  drainage 
from  one  foot  to  four  feet,'  aa  shown  In  Fig.  3,  page  2S,  the  feeding  area  ot  the 
crop  1b  quadrupled.  On  undralned  land  crops  which  are  forced  to  root  close  to 
the  surface  early  In  the  season  and  early  in  their  growing  period  are  not  able 
to  follow  the  moisture  line  downward  when  dry  weather  comes  later  in  the 
season.  Hence  they  may  suiter  for  water  though  water  Is  only  a  tew  feet 
below  the  surface.  But  In  land  thoroughly  drained  the  crop  roots  go  deeply 
while  the  crop  Is  atlU  young  and  able  to  extend  Its  roots,  and  so  the  crop  Is 
not  seriously  affected  by  dry  weather.  Many  soils  which  to  the  casual  ob- 
server and  even  to  the  farmer  do  not  seem  In  great  need  of  drainage  may 
neverthelesB  be  greatly  helped  by  It. 

It  promoteK  tfie  sfrowth  of  desirable  bacteria.  The  "life  of  the  soil"  la  made 
up  largely  ot  real  living  organisms,  the  bacteria  and  fungi.  Qlve  us  a  soil 
without  bacterial  action  In  it  and  we  have  a  soil  which  Is  usually  far  from 
fertile.  In  a  soil  which  is  waterlogged  the  beneficial  bacteria  are  unable  to 
thrive;  tbe  bacteria  which  are  present  being  usually  injurious  rather  than 
beneficial.  It  seems  that  most  of  the  helpful  bacteria  must  have  air;  and  to 
get  air  so  that  these  bacteria  can  work  Is  Important. 

It  reiucei  the  erosion  of  sloping  land.  There  Is  vastly  more  loss  of  plant 
food  by  erosion  than  In  all  the  crops  that  are  taken  from  the  land.  Drainage 
prevents  erosion  by  allowing  the  water  to  enter  the  soil.  In  a  fleld  where  the 
soil  is  comparatively  dry,  there  la  considerable  air  present  In  the  soil.  When 
rain  falls  It  wets  the  whole  surface  ot  the  soil  at  once,  blocking  the  way  for 
the  escape  of  the  air.  But  the  air  must  paee  out  before  the  water  can  get  In, 
BO  the  air  la  forced  to  bubble  out  through  the  water  surface  or  be  forced  out 
below.  In  any  land  which  has  no  under-drain  the  nearest  exit  below  is  the 
other  side  ot  the  world,  so  that  naturally  it  bubbles  up  through  the  surface 
water  and  by  so  doing  impedes  tbe  passage  of  water  into  the  soil.  Our  ex- 
periments at  the  College  indicate  that  In  our  clay  soils  water  will  soak  Into 
under-drained  soil  40  per  cent  faster  than  Into  the  same  aoU  not  under- 
drained.  This  Increase  is  due  to  tbe  tact  that  the  under-draIn  furnishes  an 
Opening  connected  with  an  outlet  through  which  tbe  air  can  escape;  so  that 
when  rain  water  enters  the  soil  It  presses  the  air  out  through  tbe  drain 
ahead  of  the  water.  This  allowa,  as  I  said,  about  10  per  cent  more  water  to 
enter  the  soil  and  that  much  leas  to  Sow  off  over  the  surface.  This  means 
much  In  the  saving  ot  our  fields  from  erosion. 

There  Is  just  one  more  point  I  wish  to  make,  and  that  is  In  regard  to  the 
coat  of  tile  drainage.  This  will  vary,  of  course,  with  the  spacing  ot  the 
drains.  On  the  heavy  clay  soils  we  have  to  space  the  drains  rather  closely 
while  the  sandy  soils  will  be  thoroughly  drained  with  a  wider  spacing.  Also 
certain  crops  need  a  closer  spacing  of  drains  than  others,  becauae  they  require 
a  quicker  withdrawal  ot  water  from  the  land.    In  general  It  Is  the  crops  with 
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a  blgh  value  per  acre,  like  truck  crops,  that  require  and  pay  for  a  closer 
spacing  of  dralnB.  So  we  find  trudtera  apaclng  drains  from  15  to  60  feet 
apart,  while  the  general  farmer  spaces  his  drains  from  10  to  50  to  100  or  IGO 
feet  apart. 

The  cost  will,  of  course,  vary  with  the  spacing,  but  we  may  consider  the 
average  cost  in  North  Carolina  at  twenty-live  dollars  an  acre.  And  we  should 
always  consider  this  as  an  Inveatment;  never  as  an  expense.  It  Is  an  invest- 
ment i)ecause  ft  pays  interest  on  the  money  expended.  A  net  Income  of  ten 
per  cent  a  year  would  be  considered  a  very  good  Interest  rate,  and  to  net  this 
at  the  above  cost  of  draining  the  Increased  value  of  the  crop  would  have  to 
be  only  (2.50  per  acre  a  year.  It  takes  no  more  work  to  plant,  cultivate  and 
harvest  a  crop  on  tile  drained  land  than  on  land  not  drained,  so  that  what- 
ever the  increaee  Is,  it  can  be  considered  Interest  on  the  investment.  To  net 
ten  per  cent,  tben,  would  regulre  an  increase  of  only  about  two  and  a  half 
bushels  of  corn  at  North  Carolina  prices.  On  this  basis  most  of  our  land 
would  pay  twenty-Qve,  flfty  or  one  hundred  per  cent  a  year  for  drainage. 
There  are  tbousandB,  probably  millions,  of  acres  in  the  State  that  would  pay 
these  rates  of  Interest  for  money  invested  in  tile  drainage. 

The  afternoon  session  was  closed  with  address  of  Mr.  H.  M.  Lynde, 
Drainage  Engineer  of  the  United  States  office  of  Drainage  Investiga- 
tions, n-ho  spoke  on  "Importance  and  Principles  of  Farm  Drainage." 

Tbe  Importance  and  Principles  of  Farm  Drolnafc 
Bt  H.  M.  Ltnde,  Dbaisaqe  Engineer,  United  St.^tes  Department  of 

AoBlCULTCHE, 

Mr.  President  and  Gentlemen  of  the  North  Carolina  Drainage  Association: 

I  thank  you  for  the  opportunity  of  speaking  on  the  "Importance  and  Prin- 
ciples of  Farm  Drainage."  Not  enough  has  been  said  on  this  important  sub- 
ject—important because  it  strikes  home  to  each  Individual  farmer  who  has 
to  ditch  hie  land  to  get  rid  of  the  excess  water.  It  is  admitted  that  drainage 
lies  at  the  basis  of  successful  agriculture  in  the  Coastal  Plain  Region,  which 
comprises  an  area  of  over  14,000,000  acres,  nearly  one-half  the  total  area  of 
the  State.  Everywhere  one  goes  in  this  section  the  needs  of  drainage  are  evi- 
denced by  the  large  number  of  open  ditches  on  nearly  every  farm.  Most  of 
the  land  Is  gently  rolling  or  flat,  with  a  clay  subsoil  and  the  underdrainage  is 
usually  poor.  The  average  annual  rainfall  varies  from  45  to  GO  inches  and 
many  of  tbe  storms  occurring  are  Intense  at  the  time.  In  the  Piedmont  and 
Mountain  regions  of  the  state,  every  farm  has  Its  shallow  ditch  through  hol- 
lows or  depressions  to  drain  these  places,  so  that  the  subject  of  farm  drain- 
age is  statewide  in  its  importance.  It  has  been  estimated  that  from  five  to 
six  million  acres  of  land  now  under  cultivation  Is  in  need  of  better  drainage 
in  one  way  or  another.  The  most  important  type  of  drainage  In  North  Caro- 
lina today  is  the  drainage  of  the  large  area  of  poorly  drained  farms,  for  Is  it 
not  true  that  the  ultimate  end  of  all  drainage  improvements  Is  the  Improve' 
ment  of  the  Individual  farm? 

True,  the  speaker  admits  that  all  efforts  to  drain  Individual  farms  without 
flrst  having  an  adequate  outlet,  either  one  provided  by  nature  or  one  con- 
structed by  man.  will  be  useless,  but  thanks  to  the  working  of  a  good  state 
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drainage  law  aad  the  progreBsiveneBS  and  enthuelaBm  of  tbe  residents  of  the 
state,  theBe  larger  drainage  problems  are  being  Bolved  at  a  rapid  rate  and  It 
Is  only  a  matter  of  time  before  the  entire  state  will  be  provided  with  outlet 
drainage.  It  may  be  eald  that  It  has  become  a  popular  movement  and  prob- 
ably no  other  state  In  the  South  Ib  as  tar  ahead  In  the  development  of  its 
Bwampa  and  overflowed  lands  as  North  Carolina.  But  the  drainage  of  these 
large  areas  is  already  keeping  pace  with  the  demand  for  lend  and  so  why  not 
pay  more  attention  to  some  of  the  lands  now  under  cultivation  and  make 
Farm  Drainage  as  popular  as  It  is  In  the  Middle  West,  where  the  soil  1b  no 
better  and  the  climate  not  as  good  as  in  North  Carolina?  Why  should  the 
farmers  In  the  eastern  part  of  the  slate  take  it  as  a  matter  of  course  to  be 
"drowned  out"  about  once  in  every  four  years?  Already  in  that  territory 
organized  drainage  districts  have  begun  tbe  preliminary  work  of  drainage 
and  the  large  open  canal  la  frequent.  But  more  complete  drainage  than  this  is 
neceBssry  to  drain  the  individual  farm.  The  object  of  this  paper  Is  to  present 
in  as  clear  and  concise  a  manner  as  possible  the  general  need,  together  with 
the  underlying  principles  of,  and  the  many  benefits  to  be  derived  from,  better, 
shall  we  call  it,  soil  drainage,  which  Is  a  matter  not  confined  to  swamps  or 
tbe  mere  removal  of  surface  water.  "The  basis  of  good  soil  management  is  a 
correct  water  supply,  not  too  much  nor  too  little,  but  the  right  amount  at  tbe 
right  time." 


What  lands  need  drainage  and  what  are  the  evidences  of  lack  of  drainage  or 
of  poor  drainage?  As  a  general  rule,  the  presence  of  standing  water  in 
natural  depresslonB,  In  furrows,  and  along  roadsides  or  for  longer  than  a 
day  or  so  at  a  time  anywhere  on  farm  lands  Is  an  Indication  of  Imperfect 
drainage.  The  appearance  of  water  on  the  surface  during  the  rainy  season 
means  that  the  water  has  risen  from  below  to  that  position.  In  other 
words,  the  ground  is  completely  saturated  with  water.  The  dwarfed  appear- 
ance of  crops  on  cultivated  fields  after  the  winter  rains  are  over  also  Is  an 
evidence  of  lack  of  drainage.  When  It  Is  Impossible  to  tell  by  surface  indi- 
cations the  character  of  drainage,  the  depth  of  the  water  table  may  be  ascer- 
tained by  using  a  hand  auger.  If  the  ground  water  level  is  found  to  stand 
too  close  to  the  surface,  say  one.  two,  or  even  three  feet  for  weeks  at  a  time, 
or  In  other  words,  at  a  point  higher  than  that  which  crops  would  eventually 
extend  their  root  system  In  search  of  food,  the  water  will  as  a  general  thing, 
Interfere  with  crop  production.  The  nearer  the  surface,  the  poorer  the  drain- 
age, under  ordinary  circumstances. 

In  providing  artificial  drainage  for  land,  the  problem  is  one  largely  of 
removing  a  sutflclently  large  proportion  of  the  excess  water  that  accumulates 
during  the  most  rainy  periods,  bo  that  the  softs  or  crops  may  not  suiter 
injury.  A  properly  designed  drainage  system  should  provide  for  so  rapid  a 
removal  ot  the  water  that  at  no  point  will  It  stand  upon  growing  crops  for 
much  over  a  day.  It  la  safe  to  say  that  all  land  wherein  the  water  table  is 
within  three  feet  of  the  surface  of  the  soil  for  any  great  length  ot  time 
during  the  growing  season,  can  be  materially  benefited.  Here  In  the  Coastal 
Plain  Region,  the  annual  rainfall  la  heavy  and  the  storms  are  often  Intense 
at  the  time  and  the  capacity  of  the  soil  is  overtaxed,  and  as  a  consequence 
water  Alls  the  ground  for  long  periods  of  time  or  stands  upon  the  surface. 
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The  slopes  of  the  land,  the  qulcknesB  of  the  rainfall  and  Its  intenaUy  are  the 
factors  that  determine  the  ability  of  a  region  to  drain  Itselt  of  surface  water. 


There  are  two  essential  kinds  ot  water  In  soils,  namely:  1.  Hydrostatic  or 
gravitational  water;  2.  Capillary  water. 

Oravitational  Water  Is  the  water  In  soils  that  obeys  the  laws  of  gravity  by 
moving  downward  through  the  soil.  It  usually  comes  from  an  external 
source,  like  surface  water,  sprlogs,  etc.  For  the  proper  growth  of  plant  lite 
the  presence  of  air  in  the  soil  is  as  essential  aa  the  presence  of  water.  There 
should  be  a  proper  balance  of  air  and  watpr  in  the  soil  spaces.  Hence,  It  Is 
apparent  that  too  long  occupation  of  the  sir  cells  by  water  will  do  harm. 
This  occurs  wben  there  is  no  ready  way  for  the  escape  of  the  water. 

The  water  that  is  used  and  all  that  is  needed  for  plant  growth  is  known  as 
Capillary  Water.  In  well  drained  soils  this  Is  the  water  which  Is  retained 
In  thin  films  on  the  soil  particles  after  the  hydrostatic  water  has  disappeared 
from  near  the  surface  of  the  ground.  It  is  moved  only  by  capillary  attrac- 
tion and  Is  not  under  the  laws  of  gravity.  Its  supply  Is  replenished  from  the 
hydrostatic  water.  Drainage  does  not  remove  any  water  which  would  be 
beneficial  if  it  remained,  it  simply  removes  the  static  water.  It  has  been 
stated  by  an  authority  that  "of  the  from  30  to  60  per  cent  of  moisture  which 
soils  can  hold,  it  is  possible  to  remove  only  one-half  by  drainage.  The  loss 
ot  this  quantity  leaves  open  air  spaces  in  the  soil,  although  It  still  contains 
16  to  30  per  cent  ot  Its  own  volume  of  water.  Plant  growth  requires  as  much 
moisture  as  this  In  the  soil;- more  than  this  Is  too  much,  less  is  too  little." 

Some  soils  with  a  sandy  or  sandy-loam  subsoil  possess  natural  drainage 
properties  so  that  the  hydrostatic  water  level,  or  water  table,  is  lowered  a 
sufficient  depth  below  the  surface  in  a  short  time,  so  that  no  harm  is  done 
to  the  plant.  Other  soils,  especially  on  land  of  a  fiat  nature,  with  a  clay 
aabsoil,  retain  the  water  at  or  close  to  the  surface  for  days  or  weeks  at  a 
time,  and  some  means  of  artificial  drainage  must  be  employed.  This  Is 
practically  the  condition  prevBlllng  over  much  ot  the  Coastal  Plain  Region, 
and,  also,  on  some  rolling  land  near  the  "tall  line." 

Any  sort  of  channel  that  rids  the  soil  of  surplus  water  by  carrying  it  down 
through  the  soil  first  is  effective.  The  two  methods  which  may  be  employed 
are  the  open  ditch  and  the  under  drain. 


The  open  ditch  has  Its  place  In  all  drainage  work,  and  one  of  its  main 
values  Is  to  furnish  outlets  tor  tile  drains.  As  a  means  of  lateral  drainage, 
they  are  not  the  moat  efficient,  however.  In  sandy  ground  they  are  probably 
as  efllctent  as  tile  drains,  but  in  heavy  clay,  or  loam  soils  they  afford  only 
imperfect  drainage,  due  to  the  slow  percolation  of  the  water  through  the  soil 
and  to  the  tact  that  the  sides  ot  a  clay  ditch  becwne  more  or  less  puddled, 
which  tends  to  seal  the  exposed  soil  spaces  and  impede  the  passage  of  water 
into  the  ditch.  When  this  happens  a  large  portion  ot  the  water  flows  over 
the  surface  Into  the  ditch,  rather  than  down  through  the  soil,  and  then  oft. 
This  Is  not  a  desirable  condition,  because  the  water  Is  given  no  opportunity 
to  replenish  the  supply  of  moisture.  It  also  tends  to  produce  surface  wash 
and  consequent  loss  of  fertility. 
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For  agricultural  purposes  the  common  surlace  ditches  are  of  low  etflcleucy, 
and  eiiienslTe.  They  are  otten  not  deep  enough  and  so  do  not  remove  the 
water  trom  a  sulfldent  depth  of  soil  nor  for  a  very  great  distance  on  either 
side,  especially  tn  clay  soils;  thefr  grade  Is  usually  poor  and  the  water  flows 
elawly  or  not  at  all.  The  ditch  obetructs  the  surface,  cutting  the  farm  up 
into  Irregular-shaped  fields,  Interferes  with  tillage  and  harbors  weeds.  The 
space  thej  occupy  amounts  to  about  4  per  cent  of  the  area  on  many  farms, 
which  on  valuable  land  Is  too  much  space  to  be  lying  Idle.  They  Interfere 
with  the  UBe  of  modern  machinery  and  the  time  lost  In  turning  the  teams  Is 
a  great  factor  to  be  considered.  Such  ditches  must  be  renewed  from  year  to 
year,  all  of  which  makes  them  more  expensive  over  a  long  period  of  years 
than  underdralns.  Another  objection  to  open  ditches  Is  the  fact  that  they 
are  usually  not  spaced  close  enough  together  to  give  thorough  drainage,  tor 
it  they  were,  they  would  be  more  of  a  nuisance  than  they  now  are. 


Poles,  plank,  brush,  and  stone  have  been  used  for  underdralns  and  have 
given  good  service  while  they  lasted.  But  usually  the  length  of  time  that 
they  will  give  good  service  Is  short,  caused  either  by  the  decaying  of  the 
wood  or  the  accumulation  of  silt.  The  best  material  tor  underdralns  and  the 
one  Iteing  used  more  and  more  as  people  recognize  Its  value,  is  tile. 

Id.  an  underdralned  field  there  Is  a  more  continuous  and  free  flow  of 
water  than  In  an  open  ditch.  All  the  water  passes  down  through  the  soli, 
thus  replenishing  the  moisture  in  the  soil,  Instead  of  passing  off  over  the 
surface,  as  oftentimes  happens  In  fields  drained  by  open  ditches. 

There  Is  always  to  be  found  In  the  lower  portions  of  the  soli  or  subsoil, 
water  filling  all  the  spaces  commonly  called  ground  water,  held  there  by 
some  impervious  strata.  The  top  line  of  this  water  is  spoken  of  as  the  water 
table.  Its  distance  below  the  surface  depends  mainly  upon  the  efficiency  of 
the  underdralnage.  either  natural  or  artificial.  During  a  heavy  rainfall  the 
water  table  is  high,  often  at  the  surface  of  the  ground.  Gravity,  drawing  the 
water  down  as  rapidly  as  it  can  find  an  outlet,  gradually  lowers  the  water 
table.  A  line  of  tile  laid  in  the  ground  provides  an  open  channel.  The  par- 
ticles of  water  neareat  the  drain  having  a  shorter  distance  to  go,  find  their 
way  first  into  the  tile,  followed  by  others  next  to  them.  The  water  table 
between  the  lines  of  tile  Is  gradually  lowered  by  the  water  seeking  an  outlet 
into  the  tile  lines,  by  passing  downward  and  laterally  to  the  open  channel, 
the  water  table  forming  a  convex  curve.  During  a  long  dry  spell  this  curve 
becomes  flatter  and  flatter. 

EFFECTS  OF  DRAINAGE  TPON  THE  SOIL.*  , 

"The  first  etfect'of  the  removal  of  surplus  water  from  the  soil  la  aeration, 
or  the  admission  of  air  Into  the  spaces  previously  filled  with  water. 

"As  a  result  of  the  aeration  of  Ihe  entire  body  of  the  soil,  a  greater  depth 
of  soil  Is  the  first  result  seen.  While  the  soil,  technically  speaking,  extends 
to  the  subsoil,  yet  only  that  In  which  air  circulates  can  be  used  by  plants. 

"MeKt,  br  this  Increase  in  the  depth  of  soil  an  extended  range  of  roots  Is  at 
once  made  possible.     Experiments  have  shown  that  the  roots  of  grains  and 
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grasses,  and  often  vegetables,  will  In  favorable  soils  extend  tbelr  roots  to  a 
depth  of  three  or  four  feet,  or  even  deeper.  Tbe  roots  also  push  themselves 
laterally  to  a  greater  extent  In  an  aerated  soil,  all  of  wblcb  contribute  to  a 
vigorous  growth  of  tbe  plant 

"The  drainage  of  tbe  soil  improves  the  ffraniilation  and  texture  at  the  soil. 
Tbe  structure  Is  changed  bo  that  It  becomes  more  pliable  and  easy  of  culture. 
Owing  to  tbe  breaking  up  and  enlarging  of  tbe  capillary  tubes  It  retains  Its 
moisture  better. 

"Another  beneflctal  effect  of  drainage  upon  the  soil  is  an  increase  in  tern- 
perature.  Water  Is  very  much  more  difficult  to  heat  than  the  solid  matter  of 
the  sell.  Authorities  state  that  it  requires  about  ten  times  the  amount  of 
heat  to  raise  a  given  volume  of  water  to  a  desired  temperature  as  is  neces- 
sary to  ralee  an  equal  volume  of  soil  particles  to  the  same  temperature. 
Hence  the  less  water  In  the  soil  the  more  quickly  it  is  warmed.  A  difference 
In  temperature  of  from  6  to  10  degrees  In  undrained  and  drained  soil  Is  often 
noted. 

"Drainage  promotes  tbe  growth  of  desirable  organisms.  Soil  investigators 
have  demonstrated  that  an  abundance  ot  air,  a  proper  amount  of  moisture, 
and  a  temperature  between  TO  degrees  F.  and  105  degrees  F.  are  the  environ- 
ment moat  congenial  to  the  growth  of  the  desirable  organisms.  As  we  have 
Just  seen,  these  are  the  conditions  ot  soil  brought  about  by  drainage." 

PBACnCAI.  BENEFITS   OF  DBAIKAGE. 

The  practical  benefits  reaulting  from  the  improved  condition  of  the  soil 
Just  stated  may  be  enumerated  as  follows,  as  stated  by  Elliott  in  his  "Prac- 
tical Farm  Drainage": 

1.  Land  is  ready  for  seeding  earlier.  As  tbe  ground  thaws,  the  water  is 
at  once  carried  down  to  tbe  drains.  The  result  is  that  the  eoll  is  dried  out 
more  quickly,  with  a  corresponding  Increase  in  temperature  and  tbe  land  Is 
found  to  be  ready  for  cultivation  from  one  to  three  weeks  earlier  than  un- 
drained land. 

2.  Crops  begin  a  healthy  growth  at  once  and  maintain  a  much  more  vigor- 
ous growth  throughout  in  a  drained  than  in  an  undrained  soil.  This  Is  due 
to  tbe  fact  that  all  the  conditions  for  plant  growth  are  most  favorable;  the 
right  amount  of  air,  moisture,  and  heat,  extended  root  range,  availability  of 
fertile  elements,  increased  activity  of  beneficial  bacteria. 

3.  FertiligBTS  are  not  wasted  hy  surface  ^cashing.  The  ferilllzers  are  car- 
ried directly  Into  tbe  soil  Instead  of  passing  off  over  the  surface. 

4.  Crops  are  better  able  to  withstand  droughty  The  greater  depth  of  soil 
and  the  extended  range  ot  roots,  together  with  tbe  change  In  the  texture  of 
the  soil  rendeSing  it  capable  of  retaining  more  moisture,  are  among  the 
causes  which  enable  a  crop  to  paef  through  a  period  of  draught  safely. 

5.  rftere  is  no  loss  of  crops  from  heavy  rains.  A  sufficient  number  of 
drains  of  proper  size,  accurately  laid,  will  carry  oft  the  heaviest  rainfall  so 
rapidly  as  to  prevent  any  serious  injury  to  the  crop. 

6.  Frost  does  less  injury  to  crops.  This  applies  both  to  late  spring  or  early 
tall  frosts. 

7.  The  profits  from  the  land  are  greatly  increased.  It  makes  hitherto  waste 
lands  highly  productive.  It  doubles  and  sometimes  triples  the  yield  per  acre. 
It  lessens  tbe  expense  of  cultivation  because  young  crops  are  no  longer 
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drowned  out,  neceesitatlng  replaatlns  and  there  1b  no  waste  of  time  and  labor 
In  cultlvatlns  Irregular  fields. 

8.  Banitary  conditions  Of  the  farm  are  improved  because  the  removal  of 
water  by  drainage  leseene  the  danger  of  malaria. 

9.  The  attractiveneis  of  farm  premitea  i»  Increased. 

10.  Diaeate  among  farm  animals  it  decreased. 

TILE  DRAINAGE. 

The  Ideal  torm  of  drainage,  In  order  to  obtain  all  tbe  benefits  enumerated, 
la  underdralnage.  and  the  Ideal  torm  of  noderdralnage  1b  tile  drainage. 

"Tile  drainage  conelBte  of  tilee  laid  at  proper  depths  and  Interrals,  of  sizes 
Bufflclent  to  carry  away  all  water  coming  to  tham  before  the  soil  would  be 
injured  by  saturation."    Tile  may  be  made  of  burned  clay  or  concrete. 

OI.AT  TiLI. 

Clay  tile  may  be  either  soft  or  hard,  burned  or  Titrifled.  Tbe  bard  burned 
or  vitrified  tile  are  the  most  durable  because  they  are  stronger  and  the  walls 
are  leas  porous,  thus  being  better  protected  against  froat  action.  The  drain- 
age efflcfency  of  tile  is  not  afTccted  by  the  difference  in  porosity  of  the  walls. 
The  wallB  of  a  porous  tile  will  absorb  water  quickly  until  saturated,  but, 
beyond  that,  no  appreciable  amount  of  water  goes  through  the  walla.  The 
conclusion  has  been  reached  by  experiment  that  the  porous  property  in  ttle 
has  no  value  for  draining.    The  Koter  enters  the  tile  tftrouffh  the  joint*. 

COHCBITI    TiLI. 

Concrete  tile  baa  come  into  use  In  more  recent  years  and  Is  extensively 
used  In  the  middle  west.  If  properly  made  ft  la  probably  as  good  as  clay  tile. 
On  account  of^the  newness  of  concrete  tile  for  drainage  we  donot  have  the 
basis  of  long  continued  use  to  determine  their  adaptability,  as  we  do  in  the 
case  of  clay  tile.  Failures  have  occurred,  but  so  also  have  they  In  the  clay 
tile.  Some  of  tbe  arguments  made  in  favor  of  concrete  tile  are:  That  It  is 
more  smooth  and  uniform  in  shape  than  clay  tile,  and  that  because  of  Its 
porosity  water  will  pass  through  the  wall  of  the  ttle  and  bence  drain  the  land 
more  thoroughly,  but  as  has  Just  been  stated,  the  results  of  experlmentB  with 
porous  clay  tile  show  that  the  porosity  of  tile  Is  of  no  value  In  underdralnage. 

With  concrete  tile,  what  failures  have  occurred  have  been  due  to  aggregates 
of  poor  quality,  poor  or  Ignorant  workmanship  or  Improper  treatment  In  the 
process  ol  manufacture.  The  leading  manufacturers  of  cement  recommend 
that  lUe  be  made  of  a  rich  mixture  and  be  as  non-porous  aa  possible.  A  porouB 
concrete  tile,  as  a  general  rule,  la  evidence  of  weakness.  It  Is  difficult  to 
make  satisfactory  concrete  tile  on  the  farm  because  of  the  lack  of  adequate 
facilities.  The  best  place  for  them  to  be  made  is  In  a  factory,  where  all  tbe 
facllltlea  for  proper  mixing,  molding  and  curing  of  them  are  at  hand.  Special 
care  abould  be  used  in  curing  the  tile,  as  a  well  made  tile  may  be  ruined  by 
Improper  curing.  Particular  attention  1e  called  to  the  fact  that  a  good  quality 
of  sand  Bhould  be  used,  a  fact  which  Is  often  overlooked  by  the  average 
farmer.  Sand  for  concrete  tile  should  t>e  both  fine  and  coarae  up  to  one-fourth 
Inch  In  diameter,  and  It  should  also  be  clean  and  sharp.  The  average  fine, 
water-torn  sand  of  the  Coastal  Plain  Region.  Is  not  suitable  for  concrete  tile, 
In  the  writer's  opinion.  Compared  with  clay  tile.  Its  cost  If  properly  made  at 
a  factory,  has  not  been  much  lower  than  clay  tUe  In  North  Carolina. 
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ABKAnaiucHT  or  Dbainb. 

The  arrangenient  of  dratns  ie  determined  largel?  by  the  topography  of  the 
land,  although  for  level  land  there  are  several  recognized  systems  which  are 
more  or  leaa  cloaely  followed  by  drainage  engineers.  In  general,  the  main 
should  take  the  same  general  location  and  direction  which  the  water  takes, 
In  the  wet  time,  to  get  off  the  land.  Laterals  should  be  made  in  straight  lines 
so  far  as  possible,  and  straight  down  the  slope.  On  comparatively  flat  land 
the  laterals  should  generally  be  arranged  In  more  or  less  parallel  lines  at  such 
Intervals  as  will  accommodate  the  soil.  Short  mains  with  long  laterals  Is 
one  of  the  most  economical  arrangements,  If  It  can  be  secured.  E^ery  main 
and  submain  drains  the  land  a  certain  distance  each  aide  of  ft,  and  the 
laterals  passing  through  this  portion  are  of  no  service  to  the  land;  in  other 
words  the  land  adjacent  to  the  mains  Is  do ub  104 rained.  If  possible,  have  the 
laterals  discharge  into  the  mains  on  one  side  only.  Make  one  main  serve  as 
many  laterals  as  possible,  so  as  to  avoid  an  unnecessary  number  of  outlets, 
which  always  require  more  or  less  attention. 

While  all  the  above  arrangement  of  drains  cannot  be  tallowed  in  most  cases, 
and  will  have  to  be  modified  more  or  less  by  local  conditions,  yet  It  is  well 
for  the  farmer  to  keep  them  In  mind,  if  he  wishes  to  secure  the  most  drainage 
for  the  least  cost.  Above  all  ttaiugs.  do  not  Install  your  tile  haphazardly,  but 
plan  your  whole  system  first,  and  then  Install  such  portions  as  you  see  flt, 
adding  to  it  later  on,  so  that  they  will  ultimately  form  links  ol  a  completed 
system.  If  this  is  not  done,  much  of  the  money  first  expended  may  thereby 
be  thrown  awav. 

Thi  Dipth  ahd  DtSTAKci  APiBT  or  Dkajks. 

The  depth  and  distance  apart  of  drains  will  be  largely  determined  by  the 
texture  of  the  soil.  With  regard  to  depth  of  drainage,  Elliott  states  that 
4  to  i'/i  feet  Is  called  deep,  3  feet  medium,  and  2  to  2^  feet  shallow.  The 
proper  distance  apart  of  drains  Is  a  subject  that  Is  closely  related  to  their 
depth.  We  have  spoken  of  how  the  ground  water  level  Is  lowered  between 
the  lines  of  tile.  In  a  curved  line,  the  highest  point  t>eliig  midway  between 
the  drains  and  the  lowest  point  directly  at>ove  them.  The  distance  apart  and 
depth  of  tile  should  be  such  as  to  reduce  the  ground  water  level  between  the 
drains  to  a  point  most  beneficial  to  plant  growth,  within  at>out  24  hours 
after  the  ground  has  been  saturated. 

In  sandy  land  the  drains  may  be  placed  deeper  than  In  Clay  land,  and  with 
an  Increase  in  depth  spaced  wider  apart.  In  clay  land  an  increase  in  the 
depth  of  tile  will  usually  not  permit  an  Increase  In  the  Interval  between 
drains,  because  of  the  sluggishness  of  soil  water  movement  In  clay  soils,  which 
will  cause  the  water  table  to  be  lowered  too  slowly  to  be  of  benefit  to  the 
crops. 

In  North  Carolina,  except  in  the  stlfter  soils,  like  pipe  clay,  etc.,  for  general 
field  crops,  an  average  depth  of  3  feet  for  laterals  will  usually  give  good 
results.  A  spacing  closer  than  60  feet  makes  tile  drainage  so  costly  that  It  Is 
not  recommended,  except  on  valuable  land.  A  spacing  of  100  feet  Is  giving 
good  results  In  portions  of  the  Coastal  Plain  Region. 

As  a  basis  for  the  proper  distance  apart  of  drains,  Elliott  states  for  the 
dilTerent  types  of  soils — In  close,  dense  soils,  30  to  40  feet:  In  clay,  loam  and 
sandy  clay,  60  feet;  In  sandy  loam  soils.  100  feet;  In  gravelly  soils,  150  to  200 
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feet.    For  trucltlDS  cropB  a  closer  spacing  is  aecesaary  than  for  general  field 
crops. 

A  very  small  grade  will  suffice  for  the  flow  of  water  in  tile.  Tile  drains 
will  operate  on  a  grade  of  a  half  inch  per  100  feet,  but  a  fall  of  6  Inches  or 
more  per  100  feet  is  much  more  desirable.  The  lees  the  fall  the  greater  the 
precautions  that  must  be  taken  in  the  construction  worlt  and  relatively  larger 
tile  must  be  used. 

Sub  or  Tiu. 

The  size  of  tile  will  I>e  determined  largely  by  the  area  drained,  the  grade, 
the  texture  of  the  soil,  and  the  amount  and  intensity  of  the  rainfall. 

Tbe  size  of  the  tile  Increases  with  the  area  drained  by  that  tile,  thus 
drains  spaced  far  apart  need  to  be  larger  than  drains  placed  close  together. 

The  size  of  the  tile  decreases  as  tbe  grade  Increases,  since  the  quantity  of 
water  a  tile  can  carry  is  tbe  product  of  the  croaa-sectional  area  of  the  tile  and 
the  velocity  of  the  water.  The  velocity  of  the  water  is  greater  with  a  steep 
grade  than  with  a  fiat  grade.  Hence  If  the  grade  Is  decreased  tbe  cross- 
sectional  area  must  be  increased. 

In  general  terms,  tile  drains  need  to  be  lai^er  in  a  soil  of  open  texture  than 
in  a  dense  soil,  since  the  water  passes  through  the  soil,  to  the  drains  faster 
and  the  tile  must  be  capable  of  carrying  off  this  water.  For  ordinary  crops 
tbe  size  of  the  tile  should  be  such  that  they  will  be  capable  of  removing  sur- 
plus water  from  the  surface  of  the  ground  within  thirty-six  hours,  or  better, 
within  twenty-four  hours.  In  regions  of  intenee  and  large  rainfall,  taking 
Into  consideration  the  climate  and  season  of  the  year  In  which  they  occur,  of 
course,  abd  where  unusual  storms  may  be  expected,  the  size  of  the  tile  should 
be  larger  than  in  regions  where  the  rainfall  is  small  or  normal  and  not  sub- 
ject to  heavy  downpours. 

Where  the  annual  rainfall  Is  Ihlrly-five  to  forty-flve  Inches  and  under  stan- 
dard conditions  of  climate,  surface  and  soil.  It  has  been  found  that  satis- 
factory drainage  can  be  obtained  If  the  mains  are  designed  large  enough  to 
remove  one-quarter  Inch  In  depth  of  water  from  the  area  drained  in  twenty- 
four  hours.  In  stone  sections  of  North  Carolina,  the  annual  rainfall  amounts 
to  from  forty-five  to  sixty  inches,  but  the  climate  offsets  to  a  targe  extent 
the  damaging  effect  of  this  large  rainfall,  and  what  systems  we  have  In- 
stalled have  been  designed  to  remove  a  runoff  of  one-quarter  Inch  In  depth 
of  water  In  twenty-four  hours  and  appear  to  be  giving  good  drainage.  Ac- 
,  cording  to  the  records  of  the  Weather  Bureau,  July  and  August  are  usually 
the  wettest  months  of  the  year,  and  yet  It  Is  those  very  months  in  which 
droughts  occur.  Evidently  the  plants  and  evaporation  play  quite  a  part  In 
taking  ap  a  considerable  portion  of  tbe  water.  If  this  be  the  case,  then  It 
seems  proper  to  use  the  one-quarter  Inch  runoff  until  further  investigatloos 
warrant  a  change. 

No  attempt  should  be  made  to  make  the  capacity  of  the  mains  equal  to  tbe 
combined  capacity  of  the  laterals.  Tile  less  than  four  inches  in  diameter 
are  not  recommended,  especially  where  the  grades  are  low  and  the  soli  more 
or  less  sandy,  this  because  of  the  danger  of  the  smaller  sizes  becoming 
clogged  with  silt. 
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DBAINAOS  OONVSNTIOIT 
OOKBTBITOtlOH  Or  TltM  DuiKB. 

Unless  the  area  Is  large,  a  aeries  of  surface  elevations  along  the  lines 
where  the  drains  are  to  be  laid  will  be  Bufficlent  to  determine  the  grade  of 
the  drain. 

The  first  Important  requirement  for  the  successful  making  of  a  tile  drain- 
age  Eystem  Is  to  have  a  good  outlet.  A.  free  outlet  should  be  obtained  when- 
ever poeeible;  that  Is,  the  water  from  the  tile  should  discbarge  above  tbe 
water  level  In  the  outlet  ditch  or  stream.  At  the  outlet  a  headwall  ot  stoue, 
brick  or  concrete  should  be  made,  so  that  the  outlet  pipe  will  be  held  In 
place  and  the  bank  protected  from  caving.  The  lower  ends  of  the  mains  tor 
a  distance  ol  ten  feet  from  the  outlet  should  be  constructed  of  eewer  pipe  or 
Iron  pipe  and  the  joints  ehould  be  cemented.  The  end  of  the  drain  should 
also  be  protected  by  wire  screening  to  prevent  the  entrance  of  small  animals 

The  ditches  are  usually  laid  out  by  pairs  of  stakes,  one  a  guide  from  two  to 
three  feet  long  and  about  four  Incbes  wide,  on  which  the  station  number  and 
depth  to  dig  are  given,  and  one  a  small  square  stake  driven  flush  with  the 
ground  upon  which  levels  are  taken,  and  from  which  all  measurements  are 
taken.  The  ditch  is  dug  at  a  distance  of  atraut  ten  inches  to  one  side  ol  the 
line  of  stakes.  A  narrow  ditch  is  the  most  economical  because  lees  material 
needs  to  be  removed,  and  a  width  of  twelve  Inches  on  top  will  be  wide  enough 
for  a  ditch  three  feet  deep.  After  the  ditch  is  partly  dug,  place  the  grading 
line  in  pOBltlon,  setting  It  a  convenient  height  above  the  surface,  and  at  a 
constant  distance  above  the  bottom  of  the  proposed  grade  line.  Then  by  the 
use  ot  the  grade  stick  of  the  required  length,  which  length  Is  the  distance 
below  the  line  to  the  bottom  of  the  dttch.  the  bottom  may  be  graded.  It  is 
very  Important  that  tbe  bottom  of  the  ditch  be  made  smooth  and  uniform 
with  no  sags  In  the  line. 

Small  systems  are  usually  dug  by  band,  and  the  toDla  necessary  for  this, 
outside  the  regular  shovelB,  are  tbe  ditching  spade  and  the  tile  scoop  for 
preparing  the  bottom.    Start  the  dltcb  at  the  outlet  and  work  up  grade. 

The  tile  may  either  be  laid  by  hand  or  by  a  tile  hook,  If  small  sizes  are 
used.  Begin  at  the  outlet  and  worlc  up  grade.  It  the  ends  are  not  square, 
let  any  opening  come  at  the  bottom  and  cause  the  tops  to  Join  closely. 
Openings  ot  one-quarter  inch  or  more  should  be  covered  with  broken  pieces 
of  tile  or  a  dab  of  cement.  Curves  may  he  made  by  either  chipping  one 
side  o(  the  tile  or  by  covering  the  openings  with  cement  or  broken  pieces  of 
tile.  In  making  junctions  use  the  "T"  joints,  which  are  special  pieces  made 
by  manufacturers.    Drains  should  join  at  an  acute  rather  than  a  right  angle.' 

As  soon  as  the  tile  are  laid  they  sbould  be  Qxed  In  place  by  blinding,  which 
consists  In  placing  moist  earth  From  the  sides  of  the  ditch  at  the  sides  and 
top  ot  tbe  tile,  for  a  depth  of  about  six  Inches.  The  ditch  can  then  he  filled 
in  by  shovels  or  by  using  team  and  scraper. 

Covr  or  TiLi  DRtiHAOF. 

The  cost  of  tile  drainage  varies  greatly,  depending  on  the  nature  of  the 
soil,  presence  of  stone  and  roots,  the  spacing,  the  depth,  size  of  tile,  season 
when  done,  method  of  construction,  and  (.he  local  labor  conditions.  For  six- 
inch  tile  or  under.  In  this  section,  the  cost  of  digging  the  ditch,  laying  the 
tile,  and  blinding  and  refilling  ought  not  to  exceed  nine  cents  per  linear  yard 
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for  a  ditch  three  feet  deep.  The  cost  of  tile  ranges  from  twenty  dollare  per 
thousand  teet  for  four  Inch  to  forty  dollars  per  tbouBand  feet  for  the 
slz-lnch  In  car  lots,  f,  a.  b.  at  the  factory.  With  freight  added,  these  prices 
will  ordinarily  be  tweoty-flye  and  forty-flve  dollars  respectively.  For  sizes 
larger  than  six-Inch  the  tile  manufacturers  In  this  section  usually  sell  No.  2 
sewer  pipe,  eight-Inch  costs  seven  to  eight  and  one-half  cents  per  foot,  ten- 
Inch,  eleven  and  one-half  to  thirteen  cents  per  foot,  twelve-Inch,  flfteen  to 
Beventeen  and  one-half  cents  per  foot. 

With  the  above  prices  and  assuming  an  acre  of  l&od  to  be  drained  with 
four-Inch  tile,  the  cost  will  range  from  sixteen  dollars  (or  tile  spaced  one 
hundred  and  fifty  feet  apart  to  forty  dollars  for  tile  spaced  sixty  feet  apart. 
To  this  cost  must  be  added  the  cost  of  larger  mains,  hauling  of  tile  from 
depot  to  the  farm,  and  cost  of  accessories  like  allt-wells  and  headwalls.  Also, 
add  to  this  the  cost  of  the  engineering,  which  Is  variable. 

Hence  It  Is  evident  that  the  drainage  of  farm  lands  Is  not  an  Inexpensive 
operation.  The  exact  knowledge  of  this  cost  does  not  mean  much  to  the 
farmer,  unless  at  the  same  time  a  fairly  accurate  Idea  of  the  profit  to  be 
expected  from  drainage  can  be  given  him.  It  might  be  well  to  state  here  that 
all  land  does  not  need  systematic,  regular  systems  In  which  case  the  average 
cost  per  acre  may  be  reduced  to  flO  or  $15. 

The  extent  to  which  tile  drainage  has  been  practiced  In  North  Carolina  Is 
not  such  as  to  bring  before  Its  Inhabitants  in  general  the  far-reaching  Im- 
portance of  It.  Considerable  tile  has  been  laid  In  the  draining  of  ponds, 
swales  and  springe,  but  not  very  much  systematic  drainage  has  been  done. 
For  this  reason,  we  must  draw,  to  a  large  extent,  from  the  experience  and 
records  of  both  cost  and  benedts  in  Iowa,  Illinois  and  other  States  In  the 
Middle  West.  Fifteen  years  ago,  there  was  probably  no  more  Interest  In 
nnderdrainage  In  that  section  than  there  Is  In  North  Carolina  at  the  pres- 
tlme.  There  seems  to  be  no  doubt  but  that  the  installation  of  tile  In  the 
South  pays  Just  as  large  or  larger  returns  than  In  the  Middle  West,  and  as 
the  population  becomes  greater,  underdralnage  Is  going  to  be  more  exten- 
sively practiced.  As  the  country  becomes  more  densely  settled,  there  Is 
going  to  be  an  Increased  demand  for  land,  and  as  the  price  increases  It  will 
become  more  and  more  profitable  to  drain  our  wet  farms. 

There  Is  an  ImpresElon  that  our  Southern  lands  are  too  low  In  price  to  pay 
us  for  this  expensive  work  of  tile  drainage,  hut  with  the  high  prices  that  all 
farm  products  command  today  and  the  numerous  markets  within  reach  of 
the  farmer.  It  seems  that  It  would  pay  to  underdrain  all  land  where  there  Is 
the  least  chance  for  a  failure  or  partial  failure.  This  would  apply  especially 
to  truck  crops.  Why  not  put  our  lands  In  such  a  shape  that  they  can  be 
depended  upon  to  produce  "bumper"  crops  each  year?  Underdraining  our 
"cheap"  lands  will  he  one  of  the  means  of  getting  rid  of  their  cheapness  and 
they  win  become  valuable. 

One  of  the  reasons  why  tile  drainage  Is  not  practiced  more  here  In  North 
Carolina  Is  that  the  great  results  of  underdrainage  are  not  generally  under- 
stood. Another  Is  that  the  critical  operations  of  putting  in  a  tile  system  are 
even  less  understood  than  Its  benefits,  and  farmers  believing  that  It  is  more 
difflrult  thnn  It  reallv  ("i.  fenring  to  make  a  mistake,  leave  It  alone. 

The  average  fanner  feels  that  be  can  not  afford  to  drain  as  the  cost  Is  too 
great.    Dr.  W.  I.  Chamberlain  In  his  little  book  on  tile  drainage  answers  the 
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question,  "When  can  we  afford  to  drain?"  In  tble  manner,  "We  can  not  afford 
not  to  drain  If  we  tiave  land  that  we  need  for  tillage  and  rotation,  and  vblcb 
is  naturally  unfit  (or  It,  but  which  can  be  fitted  for  it  by  tile  drainage.  Shall 
we  wait  till  we  are  out  of  debt  and  have  money  to  tile  It.  or  shall  we  tile  It  in 
order  to  get  out  ol  debt?    The  latter  as  a  rule." 

Tile  drains,  properly  installed,  are  a  permanent  investment,  and  very  little 
maintenance  is  required.  The  Increase  of  from  six  to  ten  years  crops  will 
usually  pay  lor  the  cost  of  drainage,  after  which  the  increase  In  the  crops 
cauEed  by  draloage  is  an  annual  profit  for  an  Indefinite  time.  Uoderdralnage 
Ib  becoming  more  popular  In  North  Carolina  and  from  present  Indications 
the  writer  looks  to  see  the  most  extensive  work  of  tbls  character  that  is  done 
in  the  United  States  during  the  next  ten  years  carried  on  In  this  and  other 
Southern  States. 

At  the  close  of  the  afternoon  session  the  delegates  were  carried  in 
automobiles  to  see  a  practical  demonstration  of  tile  drainage  by  Mr, 
J.  C.  Cowley. 

At  eight  o'clock  in  the  evening  an  informal  reception  and  smoker 
was  given  the  delegates  by  the  citizens  of  Wilson  at  the  Commonwealth 
Cltib. 

MOBNIVC)  SESSION— Thursdv,  KoTeniber  19 

At  nine  o'clock  the  delegates  assembled  at  the  Brigga  Hotel  and  went 
to  a  tobacco  warehouse  where  they  witnessed  a  tobacco  sale. 

The  morning  session  was  opened  with  prayer  by  Reverend  A.  W. 
Cheatham,  Rector,  St.  Timothy  Episcopal  Church. 

The  President  read  the  following  telegram  from  Mr.  M.  V,  Richards, , 
Land  and  Industrial  Agent  of  the  Southern  Railway,  who  had  been  ex- 
pected to  make  an  address  to  the  Convention. 

Am  very  sorry  It  will  not  be  possible  for  me  to  attend  meeting  of  your 
Association  tomorrow,  November  IS.  Must  go  to  Southern  Georgia.  Oreatly 
interested  In  your  aims.    Best  wishes  for  splendid  convention. 

(Signed)     M.  V.  Richards. 

Washington,  D.  C,  November  17,  1914. 

The  first  paper  read  at  the  Thursday  morning  session  was  by  Mr, 
0.  W.  Mengel,  Drainage  Engineer  of  the  John  L.  Roper  Lumber  Com- 
pany, of  Roper,  Beaufort  County,  North  Carolina,  on  "The  Drainage 
and  Development  of  North  Carolina's  Muck  Lands." 

The  Drainage  and  DeTelopment  of  Xorth  Carolina's  Mock  Lands 
Bt  C.  W.  Mekqu,,  Dbainage  Enoi>ecii. 
It  has  been  thoroughly  demonstrated  during  the  past  tew  months  that  of ' 
alt  the  various  pursuits  engaged  in  by  mankind,  that  of  farming,  where  each 
farmer  produces  on  his  farm  all  the  products  neceasary  for  the  maintenance 
of  his  family  and  his  stock,  and  still  has  a  surplus  to  place  on  the  market.  Is 
the  most  Independent,  and  is  the  surest  basis  for  general  prosperity. 
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At  thie  time  when  the  "back  to  the  farm"  movement  Is  being  agitated,  and 
when  without  a  doubt  many  who  have  left  tarme  for  the  city,  or  were  seri- 
ously considering  that  move,  are  coming  back  to  the  farms — It  Is  Indeed 
fortunate  for  North  Carolina  that  within  her  boundaries  there  are  bundreds 
of  tboQsands  of  acres  of  the  most  fertile  soil  as  yet  untouched  by  the  plow,  I 
refer  to  the  black  muck  lauds  of  tbe  coast  section. 

This  type  of  land  can  be  found  bordering  the  Atlantic  coaat  from  the  Vir- 
ginia line  to  the  southern  boundary  of  this  State,  and  the  larger  tracts  are 
usually  found  at  an  elevation  below  25  feet  above  sea  level.  EJzcept  along 
rivers,  creeks,  and  their  headwaters,  tbe  soil,  as  indicated  by  Its  name,  has 
been  formed  primarily  from  decomposition  of  water  plants,  sph^num  mosses, 
and  sedges,  and  as  these  decompbeed  they  gave  way  to  a  timber  growth  of 
cypress  and  gum.  Along  the  rivers  and  creeks  bordering  this  formation,  tbe 
soil  Is  more  aliuvlal  In  origin,  and  more  firm  In  character.  From  these  water- 
courses, wbicta  are  naturally  at  the  lower  elevations,  tbe  soil  l>ecome8  looser, 
and  the  deposit  of  muck  becomes  deeper,  as  the  elevation  rises.  This  deposit 
varies  In  depth  from  one  to  seven  feet,  and  the  muck  Is  rawer  or  less  decom- 
posed. In  the  spots  of  the  highest  elevations. 

On  account  of  the  fact  that  these  lands  were  formerly  covered  with  valuable 
timber,  and  also  on  account  of  the  lack  of  faith  In  the  quality  of  the  soli,  they 
have  not  until  the  last  few  years  been  subdued,  and  a  start  made  to  make 
them  productive,  agriculturally.  Before  they  can  be  made  a  source  of  profit 
to  the  owners,  the  railroads,  and  before  they  can  add  any  revenue  in  the  form 
of  taxes  to  the  State  and  community  they  must  be  drained,  developed,  and 
settled  by  a  good  class  of  citizens. 

DRAINAOB. 

To  produce  the  most  lasting,  and,  consequently  the  most  satisfactory  results 
the  development  ot  our  muck  lands  should  be  carried  on  in  a  comprehenelve 
and  thorough  manner.  Because  of  the  fact  that  the  natural  wetness  of  the 
lands  Is  the  first  barrier  to  reclamation  It  might  be  said  that  drainage  Is  the 
most  Important  step  In  the  development  proceES,  Inaamuch  as  the  lands  are 
tributary  to  some  river  or  creek,  their  drainage  should  Qrst  provide  an  outlet 
through  this  natural  channel.  This  outlet  should  b^  so  designed  that  whether 
or  not  the  entire  watershed  la  taken  into  a  single  Drainage  District  at  one 
time.  Its  capacity  will  be  sufQclent  to  remove  all  surplus  water  from  the 
entire  watershed,  when  It  Is  ultimately  organized  Into  a  district  and  drained. 
In  order  to  accomplish  this  a  careful  survey  of  the  entire  watershed  should 
precede  any  construction  work.  It  can  aptly  be  said  that  an  "ounce  of  pre- 
vention,"  taken  in  the  form  of  accurate  survey  data,  will  save  "a  pound  of 
cure"  from  the  troubles  of  shorts ightedness.  Whether  or  not  all  the  land  in 
the  watershed  Is  organized  into  a  district  at  one  time  Is,  then,  immaterial, 
and  each  district  (if  there  be  more  than  one)  may  proceed  to  completely 
drain  the  land  within  its  boundaries  by  a  uniform  system  of  drains.  Inside 
the  main  drainage  district.  That  right  to  perfect  a  drainage  scheme  by  organ- 
izing one  district  within  another  has  been  upheld  by  a  late  decision  of  the 
North  Carolina  Supreme  Court. 

Experience  In  draining  muck  lands  of  other  states  tias  been  that  In  order 
to  secure  adequate  drainage  for  these  lands,  the  main  canals  must  have  an 
effective  depth  of  from  seven  to  eight  feet,  and  a  dividing  distance  laterally 
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of  not  more  than  one  mile.  This  experience  bas  been  paralleled  thus  far  In 
tbe  draining  of  North  Carolina  muck  lands,  and  as  a  rule  It  might  be  said  tha.t 
the  course  Is  a  safe  one.  These  main  canaU  which  are  tributary  to  the  outlet 
or  trunk  canal,  should  be  laid  out  uniformly,  and  In  most  caEes  they  can  be 
made  parallel  as  the  topography  is  quite  uniform  and  will  permit.  This  plan 
of  uniform  spacing  of  mains  has  the  adyantage  In  making  equitable  drainage 
SBsessmenta  easier,  and  the  land  can  be  subdivided  into  uniformly  shaped 
tracts  where  each  form  will  have  like  advantage  as  to  drainage  and  prox- 
imity to  good  roads,  In  case  development  for  sale  Is  the  object. 

The  muck  lands  of  North  Carolina  are  underlaid  with  both  sand  and  clay 
subsoils;  these  eubsollB  are  found  tn  different  locatltlea,  and,  as  far  as  the 
quality  of  the  top  soil  Is  concerned,  no  difference  Is  found  between  that 
underlaid  with  sand  and  that  underlaid  with  clay.  With  a  properly  con- 
trolled water-table,  by  means  of  properly  Epaced  open  drains,  and  tile  drains, 
both  are  water-absorbing  and  drought-resisting  to  a  remarkable  degree. 

Tbe  proper  spacing  which  should  be  given  to  lateral  drains  In  this  soil  Is 
as  yet  an  experiment  as  tar  as  any  exact  knowledge  is  concerned.  Practice  In 
this  regard  In  Eastern  North  Carolina  varies  from  a  minimum  spacing  of 
330  feet  to  as  high  as  660,  depending  upon  tbe  crop  and  the  degree  of  rawness 
of  the  soil.  It  Is  the  opinion  of  the  writer,  however,  that  In  order  to  guard 
against  extremely  wet  years  the  spacing  on  ground  where  a  variety  of  crops 
is  raised,  should  not  exceed  330  feet  for  either  open  or  tile  drains.  It  is 
highly  probable  that  as  the  muck  decomposes  more  and  more  the  spacing  of 
the  laterals  will  have  to  be  made  closer. 

While  tbe  muck  Is  loose  and  contains  more  or  less  raw  vegetable  matter, 
the  ground  should  be  kept  fairly  wet  and  the  water  table  high,  as  the 
extreme  porosity  of  the  soil  at  this  stage  does  not  give  It  a  high  capillarity. 
During  this  stage  long-rooted  crops  should  be  the  major  crop,  as  they  are 
less  liable  to  suffer  from  a  prolonged  drought.  The  laterals,  therefore, 
should  not  be  deep  at  the  start,  and  until  the  ground  has  been  cultivated  a 
few  years,  a  depth  for  the  laterals  of  more  than  three  and  one-half  feet  Is  not 
recommended.  Experience  elsewhere  has  shown  that  muck  lands  have  been 
Irreparably  damaged  by  a  lowering  of  Ibe  water  table  below  the  subsoil,  fol- 
lowed by  a  very  dry  season.  If  properly  handled  at  the  start  this  dlfflculty 
will  vanish,  after  a  few  years  of  cultivation. 

Whether  or  not  tile  should  be  used  at  the  start,  as  laterals,  is  open  to 
more  study.  It  Is  the  opinion  of  the  writer  that  tile  can  safely  be  used.  It 
laid  on  a  firm  subsoil  and  arrangements  are  made  by  which  the  tile  may  be 
closed  during  periods  of  drougth,  thereby  controUlng  the  position  of  the  water 
table.  These  muck  lands  when  properly  subdued  and  thoroughly  drained  can 
not  be  injured  by  any  rainfall,  as  their  storage  capacity  Is  very  great,  and 
on  the  other  hand  this  same  quality  gives  rise  to  a  high  capillarity  which 
makes  the  most  drought  resisting  soils. 


The  drainage  of  the  lands  having  been  accomplished  the  next  step  Is  their 
development.  In  this  step  the  building  of  a  systeni  of  good  roads  comes  first. 
No  argument  is  needed  to  prove  this,  tor  good  roads  have  always  been  the 
forerunner  of  development.  The  system  of  roads  must  be  designed  to  give 
every  individual  tract  ot  land  an  outlet  to  the  main  highways.    One  part  of 
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this  arstem  can  be  made  easily  by  levellins  one  spoil  bank  on  each  drainage 
canal,  which  with  proper  worlting  with  a  road  machine  will  give  a  good 
Bolld,  eand-clay  road  with  perfect  drainage.  This  can  be  done  at  a,  cost  of 
from  (400  to  (SOD  per  mile,  or  for  a  road  on  a  minimum  sized  dredged  ditch 
at  an  extra  cost  above  the  cost  ol  excavation  of  from  one  and  one-half  to  two 
cents  per  cubic  yard  of  excavation.  Cross  roads  at  right  angles  to  these  can 
ha  constructed  by  ditching  each  side  of  the  road,  and  acatterlng  the  exca- 
vated material  la  the  center,  there  to  be  worked  to  proper  shape  by  a 
machine.  The  roads  of  this  type  can  be  built  for  about  tSOO  per  mile.  If 
tbese  roads  are  placed  at  mile  Intervals  we  will  have  a  tract  ol  one  square 
mile,  surrounded  by  a  good  road,  and  with  perfect  drainage  facilities.  The 
cost  of  these  roads  will  amount  to  slight])'  over  two  dollars  per  acre  to  the 
land  served. 

The  preparation  of  the  muck  lands  for  crops  varies  with  the  growth  on  the 
land.     This  Is  of  two  kinds — timber  and  reeds. 

In  order  to  make  a  crop  the  flrst  year  on  the  land  on  which  tlml>er  Is 
growing,  corn  must  be  raised.  This  is  done  hy  what  is  known  as  the  "stuck" 
process,  which  consists  In  t'utting  the  growth  in  the  fall,  burning  it  in  when 
thoroughly  dry  in  ^a;  and  Immediately  thereafter  stickiog  the  crop  among 
the  stumps  and  logs.  This  process  may  continue  for  aa  long  a  period  as  four 
years,  when  the  stumps  and  logs  not  burned  are  gathered  and  burned,  and 
the  lend  is  ready  for  cultivation.  By  this  process  land  may  be  cleared  and 
the  owner  ma;  realize  a  profit  from  the  crops  raised  during  the  period  of 
clearing. 

Tbe  reed  land  must  be  cleared  and  cultivated  at  once,  an<f  though  the 
initial  cost  Is  more  than  for  a  stuck  crop  on  timbered  land,  there  Is  the  satis- 
faction of  being  able  to  cultivate  it  and  raise  on  it  a  variety  of  crops. 

The  costs  of  tbese  methods  of  development  and  the  profits  realized  thereby 
have  been  discussed  in  a  paper  by  Mr.  J.  O.  Wright  at  the  First  Annual 
Drainage  Association,  and  will  not  be  dealt  with  in  further  detail  here.  It 
might  be  added  that  the  flrst  man  to  see  the  possibilities  in  draining  and 
developing  large  areas  of  North  Carolina  muck  lands  was  Mr.  J.  A.  Wilkin- 
son, an  enthusiastic  member  of  this  AsBoclation,  and  the  work  done  by  him 
in  the  Pantego  and  Broad  Creek  Drainage  Districts  is  a  revelation  even  to 
the  people  of  this  state,  who  never  dreamed  of  such  fertile  lands  lying  at 
their  very  doors. 

The  introdurtlon  of  machinery  into  land-clearing  operations  has  simplified 
a  great  many  problems,  which  heretofore  have  seemed  insurmountable,  on 
account  of  the  amount  of  labor  Involved,  and  on  account  of  the  cost  being  so 
high  that  the  selling  of  the  developed  land  at  a  reasonable  figure  was  pro- 
hibited. As  yet  there  are  very  few  machines  on  the  merket  for  land  clearing 
purposes,  but  progress  is  betne  made,  and  we  can  be  assured  that  with  the 
vast  amount  of  unreclaimed  land  waiting  to  be  cleared  er  on  am  lea  II  y.  machines 
will  be  perfected  which  will  enable  the  work  tn  be  done  more  cheaply  than 
formerlv.  and  the  iRnds  csn  be  put  on  the  market  at  reasonable  figures. 

These  lands,  once  developed,  must  either  be  solii  to  American  farmers  or 
be  colonized  by  some  thrifty  forelpi  element.  The  former  would  be  more 
desirable,  but  in  either  case  these  must  be  colonization  Ircm  other  parts. 

To  carry  on  this  work  of  development  rpquires  a  great  amount  of  rapltai. 
The  drainage  costs  can  be  covered  by  bonds  issued  under  the  authority  ol 
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our  State  Drainage  Act.  The  development  coetB  muet  come  from  another 
source,  and  flnanclers  muBt  be  convinced  by  actual  facts  that  money  spent  In 
development  of  our  muck  lands  Is  a  gilt  edged  investment  That  there  are 
a  great  many  superstitions  prevalent  In  the  minds  of  outsiders  as  to  the 
desirability  of  the  lands  and  the  healthtulnesa  of  the  climate  In  the  muck 
land  section  there  la  no  doubt,  and  these  rumors,  coupled  with  an  Ignorance 
of  actual  conditions  by  a  majority  of  people,  will  make  It  difficult,  no  doubt. 
to  finance  these  projects  until  a  more  advanced  stage  Is  reached. 

When  the  lands  are  developed  the  people  sought  after  for  settlers  must  be 
convinced  (If  we  will  reach  the  better  classes)  that  they  are  to  have  the 
advantages  of  good  health,  good  schools  and  churches,  and  that  they  will  be 
welcomed  as  a  part  of  North  Carolina's  citizenship. 

Reports  From  Representatives  of  Drainage  Districts 

At  roll  call  the  following  districts  responded : 

Broad  Creek  DTainage  District  of  Beaufort  County  has  been  com- 
pleted. 

Conaby  Creek  Drainage  District  of  Washington  County  has  been 
dropped  for  the  present. 

I'ungo  River  Drainage  District  of  Beaufort  County  has  been  practi- 
cally completed,  with  the  exception  of  about  one  and  one-half  miles  of 
widening  the  main  channel  at  the  lower  end.  (Eeport  made  by  Mr. 
Mengel.) 

Lyon  Swamp  Drainage  District  of  Bladen  and  Pender  Counties. 
Mr.  Keith  reported  on  this  district  as  follows: 

The  district  was  finished  about  three  or  four  years  ago  and  has  proven 
a.  wonderful  success  not  only  in  the  way  of  drainage,  but  it  has  put  new 
life  into  the  entire  community  and  health  has  been  perfect,  you  might 
say.  Lands  that  were  formerly  woods  are  today  very  valuable— in  many 
instances  ten  times  as  valuable  as  they  originally  were.  "We  are  pro- 
ducing all  classes  of  crops  there — com,  cotton,  oats  and  wheat — we 
raise  fine  wheat  there,  also  hay,  peas,  potatoes,  and  now  we  are  just  on 
the  beginning  of  a  new  year  of  greater  prosperity  than  that  country 
has  ever  dreamed  of.  We  are  trying  for  good  roads  now,  and  when  we 
get  our  good  roads,  with  our  good  lands  and  our  new  school  buildings 
(we  have  twenty  new  graded  schools  established),  which  are  as  great  a 
stimuhis  to  drainage  work  as  anything  else,  we  can  say  ours  has  been  a 
great  success  so  far  and  I  have  no  idea  but  what  it  will  be  greater. 

Moyock  Drainage  District  No.  I  of  Gvrrituch  County.  Mr.  Brett 
reported  that  the  drainage  district  was  finished  and  the  land  under 
cultivation. 

Mattamuslceet  Lake  Drainage  District  of  Hyde  County.  Mr.  Chap- 
pell,  engineer  in  charge,  reported :  About  40  per  cent  of  the  excavation 
work   has   been   completed,    and   also    about    22    or    23    per   cent   of 
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the  mile  of  ditcbes.  It  will  take  eighteen  months  to  complete  the 
drainage.  The  erection  of  a  pumping  plant  will  begin  in  about  two 
weeks  and  so  far  we  have  been  very  much  pleased  with  the  progress  of 
tbe  work,  and  the  indications  are  for  success.  We  have  bad  less  diffi- 
culty tban  we  anticipated,  and  this  was  easily  overcome. 

Rocky  Point  Drainage  District  of  Pender  County.  Mr,  Becton  re- 
ported that  tbe  work  had  gone  on  very  slowly  on  account  of  rock  en- 
countered, but  now  it  is  practically  complete  and  a  good  deal  of  land  is 
ready  for  cultivation. 

ParkvUle  Drainage  District  No.  1  of  Perquimans  County  is  about  60 
per  cent  completed  and  wil!  be  finished  about  the  first  of  February. 

Back  Swamp  and  Jacob  Swamp  Drainage  District  of  Robeson  County. 
Mr,  Sellars  said  that  out  of  a  total  acreage  of  35,000  about  95  per 
cent  bad  been  completed.  The  work  had  been  very  satisfactorily  done 
so  far  and  they  expected  good  results. 

Pitt  County  Drainage  District  No,  1  of  Pitt  County.  The  surveys 
and  engineering  features  have  been  closed  up.  The  people  are  anxious 
for  the  drainage. 

Wayne  County  Drainage  District  No.  1.  The  work  has  not  been  com- 
pleted on  account  of  lack  of  money— about  $6,000.  This  district  has 
been  an  incentive  to  the  organization  of  other  districts  throughout  the 
county. 

Wayne  County  Drainage  District  No.  2.  The  length  of  this  district 
is  about  thirty  miles  and  estimated  acreage  seven  thousand.  This  dis- 
trict was  started  about  ten  years  ago  by  correspondence  with  Governor 
Aycock.  There  are  no  legal  objectors  in  the  district.  The  next  thing 
to  do  is  to  sell  the  bonds  and  get  a  contractor  to  do  the  work. 

Wayne  County  Drainage  District  No.  3.  Major  Peirce.  This  dis- 
trict is  about  ten  miles  long  and  contains  about  three  thousand  acres. 
No  objection  has  been  filed  on  account  of  three  of  tbe  largest  landowners. 
When  you  have  two  or  three  big  landowners  objecting  to  it  and  tbey 
have  money  to  employ  lawyers  to  fight  this  drainage  law  and  resist 
every  move  you  make,  you  had  better  use  a  little  diplomacy  and  get  that 
fellow  to  go  in  friendly  before  you  file  the  objection.  Last  week  I  spent 
one-half  a  day  with  a  man  trying  to  persuade  him  to  come  in,  and  he 
said:  "Do  you  know  whether  that  land  will  be  helped?  Suppose  wo 
wait  two  or  three  years  and  watch  some  of  these  districts  that  have  been 
completed  and  see  if  tbe  fertility  will  be  increased.  It  has  been  soaked 
so  long  in  water  that  I  think  tbe  bottom  will  drop  out  and  nothing  he 
left  to  it,"  Of  course  I  told  him  tbe  fertility  of  the  land  would  be 
greatly  increased. 

The  President  of  the  Association  made  a  plea  that  the  drainage  dis- 


D.y.lizedCi^vjOOglC 


46  SEVENTH  ANNnAL  DRAINAGE  CONVENTION 

trictH  be  named  according  to  the  county  in  which  they  were  organized 
and  in  order  of  the  organization ;  as  for  instance,  Wayne  County  Drain- 
age District,  No.  1. 

Following  the  discussion  of  the  drainage  districts  Hon.  John  H.  Small, 
of  Washington,  H".  C,  made  an  address  on  "North  Carolina  Drainage 
Law  and  Some  Needed  Amendments." 

North  CaroUnt  Drainage  Law  and  Some  Tfeeded  AmendmentB 
Bt  Hon.  John  H.  Smaix.,  CoRORBssHAn  fboh  Fibbt  Nobth  Cabolina  Distbictt. 
Mr.  President  and  Gentlemen: 

I  am  going  to  ask  you  to  let  me  browse  about  a  little  this  morning,  and 
not  confine  myself  to  North  Carolina  Drainage  Law  and  Some  Needed  Amend- 
mentB.  Amendments  to  our  law,  Just  as  the  original  dralt,  require  very  seri- 
ous consideration.  We  cannot  discuss  them  In  a  proper  way — and  certainly 
you  cannot  trame  tbem  In  a  way  which  will  make  them  legal  and  consistent 
with  the  existing  drainage  law.  I  see  In  the  morning  papers  that  tbere  was 
some  discussion  yesterday  of  needed  amendments — one  of  them  by  my  neigh- 
bor, Mr.  P.  H.  Johnson,  of  my  own  county.  I  believe  that  the  subject  of  these 
amendments  ought  to  be  considered  by  the  committee  who  will  give  to  It 
aufflclent  of  their  time,  directed  by  an  Intelligent  study  of  the  law,  and  that 
they  shall  have  the  cooperation  of  the  practical  men  connected  with  the 
drainage  of  our  wet  lands;  because  the  actual  putting  to  a  test  of  any  law, 
as  In  the  drainage  of  lands,  reveals  Its  weakness,  the  points  of  amendment 
which  are  required  and  the  strengthening  of  It  In  order  to  make  it  more 
effective. 

While  I  have  several  points  in  mind,  there  are  two  or  three  which  are 
particularly  necessary,  as  coming  under  my  own  observation.  One  of  them 
is  the  lack  of  any  provision  In  the  law  for  transferring  the  tax  from  the 
grantor  to  the  grantee.  Now  there  ought  to  be  a  provision  of  law  by  which 
the  grantee  of  that  one  hundred  acres  shall  know  and  shall  become  bound 
for  the  burden  of  the  payment  of  the  annual  assessnient.  arising  out  of  the 
transfer  of  ownership.  That  has  arisen  very  frequently  In  the  districts  in 
some  of  the  lower  counties  where  lands  reclaimed  were  owned  by  one  person 
and  transferred  to  another,  and  Is  many  lostances  the  reclaimed  lands  had 
not  been  previously  under  cultivation.  My  friend,  Mr,  Johnson,  T  have  heard 
speak  a  number  of  times  about  increasing  the  tax  at  which  land  should  be 
valued.  I  do  know  that  In  some  Instances  viewers  have  said  as  to  a  certain 
piece  ot  land  that  you  cannot  benefit  It  •  •  •  that  It  would  not  be  as  much 
benefited  as  another  tract  of  land  which  he  had  placed  In  the  lowest  class, 
and  yet  It  ought  not  to  escape  entirely  Its  burden,  because  It  will  receive 
some  benefit.  On  the  other  hand,  lands  which  are  greatly  benefited  and 
placed  In  the  highest. class  are  not  as  greatly  benefited,  or  are  a  little  less 
benefited,  as  some  lands  which  also  are  receiving  or  will  receive  the  highest 
benefit  by  the  process  of  drainage.  So  that  I  think  an  enlarging  of  the 
number  of  classes  tor  the  division  of  land  and  classifying  the  benefits  might 
well  receive  the  attention  of  the  Legislature.  I  am  not  going  to  detain  you 
longer  to  talk  about  amendments.  I  had  the  honor  of  being  in  some  degree 
responsible  for  the  drafting  of  the  original  law  of  1909;  in  fact,  1  took  a  lot 
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of  rough  material  and  put  It  In  shape:  and  Id  that  shape  It  was  enacted  by 
the  Legislature.  I  also  spent  some  time,  more  than  a  week  altogether,  over 
the  preparation  of  some  amendments  and  sent  them  to  the  Legislature  of 
1911.  Some  of  them  were  discarded,  which  I  think  were  valuable  and  might 
well  receive  the  attention  of  subsequent  legislatures.  1  mention  that  point, 
not  in  an?  spirit  of  egotism,  because  I  have  done  no  more  to  serve  this  im- 
portant movement  than  many  others  have  d<»e,  and  are  wilting  to  do,  but 
because  I  do  wish  to  emphasize  the  point  that  these  amendments  must  receive 
careful  consideration  from  two  sources;  practical  men  connected  with  drain- 
age of  the  lands  and  at  least  one  or  mor£  good  legal  mtnds  who  will  see  to  It 
that  the  amendments  are  consistent  with  the  existing  law  and  in  themselves 
shall  be  entirely  legal  and  workable. 

I  am  willing,  Mr.  President,  to  assist  In  this,  for  It  shall  be  my  pleasure,  and 
the  pleasure  of  the  Drainage  Association,  to  cooperate  with  the  committee 
which  will  endeavor  to  frame  the  necessary  amendments  to  be  presented  at 
the  next  session  of  the  General  Assembly. 

Now,  Mr.  President,  I  want  to  do  that  browsing  for  which  I  asked  permis- 
sion, and  to  talk  }ust  a  little  about  this  general  movement  for  drainage.  We 
hear  and  we  read  a  great  deal  about  prepress.  We  refer  to  It  In  connection 
with  certain  communities  aa  being  progressive  sections.  One  state  Is  making 
progress  more  rapidly  than  another  state.  We  refer  to  our  great  country  as 
the  United  States,  describe  the  progress  it  has  made,  and  its  comparative 
relationship  to  other  countries.  The  world  for  twenty  years  has  been  talking 
about  the  progress  of  Germany,  which  has  realty  been  wonderful,  but  while 
the  press  as  noted  In  our  current  literature,  our  newspapers  and  periodicals, 
1b  largely  concerned  with  this  question  of  progress  of  nations  and  states  and 
countries,  you  cannot  separate  progress  of  the  state  from  the  people  who 
live  in  these  communities  and  who  constitute  the  citizenship  of  these  states 
and  plan  their  government.  While  natural  resources  are  greatly  to  be  desired, 
white  the  different  sections  are  to  be  congratulated  on  their  topography,  their 
soil,  their  climate,  their  forests,  or  their  mineral  wealth,  some  oITer  advan- 
ages  which  are  not  possessed  by  others;  yet  after  all  the  proposition  may  he 
laid  down  without  the  slightest  fear  of  contradiction  that  no  matter  to  what 
extent  any  section  of  country  may  be  blessed  with  all  or  part  of  these  natural 
resources,  unless  the  right  kind  of  folks  populate  that  community  and  these 
sections  of  countries,  these  natural  resources  will  not  count  tor  progress.  I 
feel  that  we  may  this  morning  Indulge  in  self -congratulation  In  that  we  are 
codperatora  In  a  line  of  work  which  makes  for  genuine  progress. 

It  takes  many  elements  and  factors  for  a  complete  civilization.  We  are 
proud  of  the  churches;  we  take  great  pride  In  this  propaganda  which  we  have 
urged  so  conslstenly  tor  the  upbuilding  of  our  public  schools,  so  that  every 
child,  no  matter  how  humble  his  birth  or  parentage,  may  have  the  advantf^ea 
of  a  common  school  education;  we  have  reached  that  stage  In  this  state 
where  we  believe  that  every  boy  and  every  girl  la  entitled  to  a  chance.  So, 
we  are  proud  of  many  other  movements  which  make  for  higher  ideals,  for 
better  morals,  tor  a  clearer  spiritual  Insight  into  ourselves  and  into  others, 
and  Into  problems  which  Increase  and  widen  our  horizon.  Tet,  after  all.  it  Is 
the  material  progress  which  a  people  make  which  must  be  a  forerunner  to 
every  other  variety  of  progress.  You  cannot  progress  unless  these  resources 
are  utilized  and  developed  for  the  well-being  and  up-bulldlng  of  humanity. 
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While  on«  of  the  apoatles  said  It  was  through  the  fooHshneBS  of  preaching 
that  men  may  be  saved,  yet  even  the  churcheE  must  be  supported,  and  ao 
community  will  And  it  poBBlble  even  to  maintain  a  good  church  which  will 
properly  aorve  the  Master  without  a  spirit  of  cooperation. 

I  do  not  know  how  It  Impreases  you,  but,  as  a  boy.  and  frequeatly  since 
then,  I  have  tired  ot  the  premium  which  Is  too  frequently  placed  upon 
poverty.  1  have  heard  too  many  good  preachers  talk  as  It  poverty  was  the 
one  true,  unerring  road  Into  Paradise.  If  It  1b  necessary  lor  a  person  to  be 
poor;  If  In  spite  ot  the  utllliatlon  of  the  heal  Intelligence  and  talents  of  a 
man  or  woman,  they  are  poor,  they  should  not  be  criticized;  but  poverty,  when 
It  iB  due  to  Ignorance,  narrowneBs,  want  ot  capacity  or  lack  of  ambition  to 
Improve  the  opportunities  which  they  may  have.  Instead  of  being  an  object  of 
merit.  It  is  an  insignia  of  disgrace  and  It  does  not  fit  any  man  better  to  serve 
the  churches  or  to  serve  himself  or  to  travel  In  the  straight  and  narrow  way. 
Ton  cannot  separate  the  material  progress  ot  a  people  from  their  general 
progress,  because  all  these  movements  which  make  for  higher  Ideals  in  life, 
must  have  as  a  concomitant  contemporaneous  with  them  a  people  who  are 
progressive  along  material  lines  In  order  to  give  force  and  fact  to  this  spirit 
of  moral  Ideas.  As  we  go  along  progressing,  as  we  get  from  time  to  time  the 
finer  type  of  civilization,  the  individual  as  an  Individual  becomes  of  less  rela- 
tive Importance  and  the  individual  In  his  relationship  to  other  Individuals 
becomes  of  greater  Importance,  because  the  finer  the  civilization  of  a  com- 
munity or  state,  the  more  Is  cooperation  needed  between  these  Individ- 
uals in  order  to  bring  about  the  welfare  of  the  people.  For  many  years. 
In  fact,  for  a  century  In  North  Carolina,  as  I  read  our  history,  we  have  em- 
phasized Individualism,  Perhaps  that  was  right  In  the  early  days  when  the 
dominant  thought  In  the  minds  of  the  people  was  the  construction  of  our  basic 
laws,  the  p^eBe^vatlo^  ot  Individual  liberty  pointing  constantly  to  our  Magna 
Charts.  The  fact  that  during  that  earlier  period  men  could  more  nearly  live 
alone  than  they  can  today,  perhaps  Froni  necessity  and  the  natural  training  of 
conditions.  It  was  alt<%ether  proper  that  the  Individual  should  be  emphasised 
during  that  period;  l>ut  for  some  years  we  have  been  gradually  approaching 
that  condition  where  the  very  best  things  for  our  welfare  and  happiness  and 
contentment  and  prosperity  require  that  men  and  women  should  Join  hands. 
It  Is  true  we  must  have  leaders  In  every  movement,  but  for  a  man  to  lead, 
whether  it  be  In  the  church.  In  the  good  roads  movement.  In  politics,  or  any 
of  the  activities  of  government,  that  man  cannot  lead  until  he  has  first 
learned  to  serve.  I  do  not  quote  it  literally,  but  there  Is  something  In  the 
Good  Book  substantially  like  this:  That  he  who  would  be  chief  among  you, 
let  him  first  learn  to  serve.  It  was  said  by  one  of  the  OovernorB  of  Massa- 
chusetts on  one  occasion  that  he  considered  one  ot  his  greatest  successes  In 
life  was  due  to  the  fact  that  be  bad  learned  to  work  singly  and  In  harness. 
And  I  say  that  every  man  who  would  be  a  constructive  leader  In  his  com- 
munity and  stand  for  the  things  that  are  righteous  and  make  for  Individual 
and  community  welfare  must  first  have  incorporated  Into  the  warp  and  woof 
ot  his  being  the  spirit  of  service  to  others;  because  a  man  who  has  not 
learned  that  cannot  lead  others  In  a  cooperative  movement  in  which  all  arS 
engaged  In  a  common  service  unless  he  himself  knows  bow  to  serve.  One 
of  the  difficulties  ot  every  movement  which  Is  Inaugurated  for  the  common 
welfare  and  In  which  each   Individual  Is  interested  Is  In  obtaining  their 
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cooperatton.  Every  one  knows  about  that  wonderful  movement  tor  public 
educatiOD  which  has  now  been  carried  on  In  our  state  for  a  number  of  yeare; 
how  difficult  It  was  to  get  our  people  away  from  the  Idea  that  it  is  the  duty 
of  each  parent  to  look  after  the  training  of  his  own  children,  and  that  he  had 
no  duty  towards  his  neighbors!  How  difficult  it  was  to  get  men  to  under- 
stand bow  at  the  base  of  that  Idea  of  public  instruction  was  getting  him  to 
be  willing  to  worlc  together  with  his  fellows  and  provide  school  fatillties  for 
all  of  the  children. 

We  have  had  bad  roads  in  North  Carolina  lor  a  hundred  years,  but  under 
the  leadership  of  progressive  citizens  representing  the  communities  ahd  coun- 
ties we  are  making  wonderful  progress  In  Improving  our  highways,  and  this 
has  l>een  accomplished  under  the  greatest  dlfflcultlee.  It  has  been  done  by 
Impressing  upon  the  people  In  the  townships  and  counties,  which  are  the 
proper  unit — I  say  In  Impressing  upon  the  people  of  the  townships  and  coun- 
ties— If  we  would  have  good  roads  It  la  the  duty  of  every  one  to  contribute  In 
proportion  to  the  extent  with  which  he  has  been  blessed  his  quota  for  the 
construction  and  maintenance  of  good  roads.  It  Is  true,  as  In  all  other  under- 
takings, a  great  difficulty  was  encountered  In  the  ignorance  of  the  people. 
Ignorance  constitutes  the  barrier  which  blocks  the  way  to  Improvement  and 
progress  in  every  direction.  The  main  dlfBculty  after  you  have  convinced  a 
man  of  the  need  of  a  certain  improvement,  after  he  has  gotten  at  least  a 
working  Idea  of  tbe  method  by  which  that  Improvement  shall  be  brought 
abouti  the  great  barrier  which  has  been  confronted  In  every  instance  has  been 
the  difficulty  In  convincing  blm  that  be  must  Join  hands,  and  work  together, 
in  sympathy,  with  intelligence  and  In  charity,  with  all  others  who  are  willing 
to  engage  In  a  common  undertaking  with  him. 

Now  I  said  we  are  to  be  congratulated  In  being  In  attendance  upon  another 
annual  meeting  of  the  North  Carolina  Drainage  Association.  It  is  Hot  the 
only  pebble  on  the  beach  among  the  constructive  movements  In  North  Caro- 
lina, but  there  Is  scarcely  another  which  Is  of  greater  importance.  We  are 
taking  an  asset  ol  comparatively  no  market  value,  at  no  productive  capacity, 
or  the  productive  capacity  of  which  has  been  greatly  Impaired  by  conditions, 
the  conditions  being  the  presence  of  loo  much  water;  and  we  are  adding 
double,  treble,  and  four-fold  to  the  value  of  that  asset  because  we  are  Increas- 
ing its  productiveness:  and.  It  this  Association  and  Its  friends  and  co-laborers 
in  North  Carolina  shall  continue  to  stand  together,  having  as  their  ideal  the 
drainage  of  all  the  wet  lands  In  North  Carolina,  with  the  Intent  that  they 
shall  be  so  effectively  drained  that  they  will  make  good  crops  every  year,  it 
win  have  added  to  the  wealth  and  profit  and  welfare  of  the  people  of  North 
Carolina  I  believe  more  than  any  other  one  movement  In  this  great  march  of 
material  progress  in  which  we  are  engaged.  Cofiperatlon  is  the  prime  factor 
here.  1  was  very  much  Interested  a  moment  ago  In  the  statement  ot  Mr. 
Peirce  about  the  several  drainage  districts  ot  Wayne  County.  Hts  report  was  a 
reflex  of  that  which  has  occurred  In  every  other  drainage  district.  He  spoke 
ot  the  difficulty  of  getting  uniform  agreements  among  the  landowners  of  the 
drainage  district  and  of  the  Inadvlsablllty  ot  pushing  them  too  hard  until 
you  had  exhausted  every  effort  to  convince  the  doubters,  the  akeptlca,  the  men 
who  hold  back  that  it  la  their  iluty  to  Join  in  the  establishment  of  such  a 
drainage  district.  That  simply  Illustrates  that  one  of  the  reasons  why  there 
are  so  many  hundreds  ot  thousands  ot  acres  ot  land  In  North  Carolina,  so 
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man?  at  which  are  not  tn  cultivation  and  some  of  which  have  not  been  la 
cuItlTatlon  for  a  century  or  more,  have  never  during  that  time  been  etflclently 
drained  and  have  every  few  years,  according  to  the  common  expreaalon,  been 
"drowned  out."  That  very  dlfflculty  explains  that  condition  here  In  North 
Carolina  because  in  the  past  our  individual  landowner  has  claimed  the  priv- 
ilege and  the  right  and  the  power  to  drain  his  own  land,  regardleaa  of  hla 
.  neighbor.  It  la  true,  you  must  realize  that  It  la  Impoeelble  for  the  Individual 
to  drain  these  lands  by  himself,  and  so  we  have  bad  ditch  laws  enacted  by 
our  leglslatoFB  from  time  to  time;  but  their  very  inefUclency  has  been  provea 
time  and  again  by  the  fact  that  through  them  we  were  not  able  to  drain  land 
in  any  economical  manner,  and  It  la  because  we  realUe  that  the  Individual 
landowner  as  the  unit  In  the  solution  of  the  problem  of  drainage  will  not 
drain  our  wet  lands  In  North  Carolina  that  our  Legislature,  at  the  insistence 
of  some  of  our  people,  have  enacted  the  present  drainage  law  which  has 
enabled  us  to  translate  Into  action  this  disposition  of  the  people  to  cooperate 
and  to  drain  their  land  along  wltli  their  neighbors'  land,  because  It  was  im- 
possible to  do  otherwise. 

I  know,  Mr.  President,  that  this  Is  old;  I  know  it  is  a  truism  to  talk  about 
the  necessity  of  cooperation;  I  know  that  each  man  will  say  that  he  appre- 
ciates the  duly  he  owes  to  his  fellows;  and  yet,  as  a  matter  of  fact,  other 
intelligent  men  here  know  that  this  barrier  still  exists  as  a  bar  to  the  more 
rapid  progress  of  the  drainage  movement,  and  that  the  nearer  we  come  to 
striking  down  this  barrier  and  creating  In  the  minds  of  owners  of  wet  lands 
In  North  Carolina  that  It  Is  their  duty  to  join  with  their  neighbors,  their 
contiguous  landowners — the  nearer  that  Is  done  the  more  rapidly  will  we 
advance  and  the  more  drainage  districts  will  we  organlEO. 

I  go  about  among  the  people  on  the  farms  at  every  available  opportunity. 
I  love  to  do  so,  because  you  can  become  better  acquainted  with  a  man  by  Ms 
own  hearthstone  and  understand  his  life  better  In  the  presence  of  his  family 
and  he  will  come  to  know  you  better  than  under  any  other  circumstances.  I 
think  I  know  tbe  people  of  eastern  North  Carolina  In  a  number  of  our  coun- 
ties, and  their  many  characteristics.  There  are  no  finer  people  to  be  found 
anywhere  than  here.  They  have  inborn  In  them  the  spirit  of  charity  and 
benevolence.  I  doubt  if  there  are  any  people  In  the  world  who,  In  the  presence 
of  sorrow,  sufterlng,  disease  or  death,  can  be  appealed  to  with  the  assurance 
of  a  more  generous  or  ready  response  than  these  people  of  eastern  North 
Carolina;  and  I  think  I  can  speak  for  the  whole  of  the  state.  And  yet,  as  a 
rule,  If  there  la  a  public  question  affecting  our  whole  state,  I  realize  that  our 
people  to  a  degree  are  narrow  and  constricted  in  their  views,  and  are  some- 
times lacking  In  the  generous  spirit  of  cooperation  with  their  neighbors;  are 
distrustful  when  It  comes  to  joining  hands  tor  the  success  of  a  movement  and 
that  too  frequently  all  of  their  good  qualities  are  forgotten  In  the  solution  of 
these  public  questions.  The  citiiens  of  commuritles  and  counties  of  the 
state  at  large  need  to  cultivate  this  spirit  of  kinder  service  In  cooperation, 
whicb  can  onl;  operate  to  their  good.  I  believe,  taking  each  one  of  us  sep- 
arately, we  wish  to  do  att  In  our  power  to  further  this  drainage  movement, 
taking  it  tor  granted  that  In  our  respective  communities  we  are  willing  to 
get  behind  any  movement  for  the  public  welfare;  and  I  do  not  believe  that 
we  can  accomplish  a  higher  service  than  by  constituting  each  one  of  ourselves 
as  missionaries  to  go  abroad  among  our  people  to  preach  this  doctrine  of 
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cooperation,  each  In  bis  own  community,  and  to  show  them  b;  our  dally  lives 
the  generosity  which  should  animate  such  a  aptrit.  And  then,  In  so  far  as 
we  can,  preach  the  gospel  at  service  to  the  people  among  whom  we  live. 
That  Is  the  great  thought  1  had  In  mind,  Mr.  President  and  gentlemen  ol  the 
Association.  1  hope  that  the  lire  of  this  Asaociatlon  will  be  indefinite.  I 
hope  that  so  long  as  there  Is  an  unreclaimed  area  of  wet  land  In  North  Caro- 
lina that  this  AsBoclatlon  shall  be  an  active  force  for  its  drainage,  remember- 
ing as  we  must  do  that  not  only  should  we  drain  the  unreclaimed  swamp 
lands  and  timber  lands  which  have  been  cut  over;  but  that  there  is  a  very 
large  aggregate  of  land  which  has  been  in  cultivation  a  number  of  years  and 
which  has  its  value  impaired  because  it  has  not  been  properly  drained.  So 
long  as  unreclaimed  lands  are  undralned  tbis  Association  will  continue  Its 
activities,  to  the  end  that  the  ideas  of  the  Association  shall  be  carried  out. 

Just  tbis  thought,  and  I  will  not  trespass  upon  you  longer.  Not  only  la  the 
drainage  of  our  lands  necessary  In  order  to  malie  them  more  productive,  but 
1  am  sure  that  I  will  not  Iwing  you  any  new  thought  when  I  say  that  drain- 
age of  these  lands  is  necessary  in  the  conservation  of  the  health  of  our  peo- 
ple. I  was  born  and  have  always  lived  in  eastern  North  Carolina.  It  ta  a 
section  of  the  state  which  bas  always  been  regarded  as  unhealthy.  I  was 
talking  with  a  young  lady  in  my  town  yesterday  who  said  she  was  iKirn  in 
Rockingham  and  her  people  were  very  much  averse  to  her  coming  down  to 
the  low  country.  Part  of  this  fear  Is  justified  and  part  Is  unjustified.  But 
you  can  kill  a  man  by  frightening  him  almost  as  successfully  as  you  can  l>y 
bludgeoning  him,  and  this  dread  of  malaria  in  eastern  North  Carolina  among 
those  who  live  in  a  higher  elevation  or  those  who  come  from  other  states  baa 
been  one  of  the  most  serious  drawbacks  to  the  development  of  tidewater 
North  Carolina  during  all  Its  history.  We  have  studied  malaria.  Men  of 
science  have  given  their  lives  to  it,  and  one  fact  has  been  thoroughly  demon- 
strated, and  that  is  that  the  mosquito  carries  the  Infection  of  malaria,  or  the 
malarial  germ.  When  it  bites  a  person  suffering  from  malaria  It  takes  up 
the  germ  and  then  If  he  bites  a  well  person,  unless  such  person  Is  strong 
enough  to  eliminate  the  germ,  that  man  will  I>ecome  a  victim  of  malaria.  We 
know  the  only  effective  way  to  eliminate  the  mosquito  Is  through  drainage. 
If  our  farms  and  a  reasonable  space  from  our  homes  are  free  from  stagnant 
water  of  any  kind,  and  If  we  have  In  addition  screened  bouses,  we  can  avoid 
malaria  just  as  successfully  as  the  person  living  upon  the  highest  elevation 
in  the  mountains  of  our  state;  and  If  there  la  one  movement  which  Is  more 
successful  today  than  any  other  it  Is  this  world.wide  movement  for  the  con- 
servation of  the  public  health.  No  matter  how  Mr.  Rockefeller  gives  bfa 
wealth  and  I  am  no  sponsor  for  him  in  any  respect  and  bave  never  seen  him, 
yet  I  thank  blm  for  that  donation  for  the  eradication  of  the  bookworm  from 
the  south.  That  hookworm  commission  not  only  in  Its  attempt  to  eradicate 
that  dfeease,  but  In  the  eradication  of  many  other  diseases  atTectlng  our  peo- 
ple, has  made  It  possible,  through  the  liberality  of  our  own  Legislature  in  the 
estabiishment  of  a  State  Department  of  Hygiene,  a  continuation  of  this  great 
work  In  the  promotion  of  the  public  health,  and  has  greatly  lessened  the 
mortality  In  our  state. 

Looking  back,  as  a  boy,  I  recall  the  time  when  I  saw  men  in  our  town  who 
were  pointed  out  as  being  absolutely  worthless.  They  were  indolent  and  at>so- 
lutely  counted  for  nothing  as  a  factor  in  life.    They  were  criticized,  they  were 
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blamed,  they  were  ridiculed.  I  realize  now  that  these  men  were  the  victims 
of  bookwortn  or  of  malaria,  or  both,  and  with  thle  thought  about  bealtb, 
which  I  express  about  other  movements,  I  am  going  to  close.  That  great 
question  which  thrilled  humanity  at  the  beginning  of  our  race,  "Am  I  my 
brother's  keeper?"  applies  to  this  question  of  the  conservation  ol  our  public 
health.  If  we,  by  neglect  and  indifference  and  failure  to  engage  in  the  com- 
mon Bervlce  for  the  benefit  of  humanity,  fail  to  participate  tn  these  move- 
ments which  make  for  the  conservation  of  the  commoa  health  and  thereby 
our  neighbors  become  diseased,  we  who  are  Intelligent  and  are  blessed  and 
know  our  duty  and  have  tailed  to  diEcharge  that  duty,  have  In  our  own 
consciousness  or  at  the  bar  of  Judgment  no  claim  to  absolution.  There  lies 
at  the  very  root  of  all  these  upward  movements  which  make  for  the  benefit 
of  humanity  a  spirit  of  service  and  a  disposition  to  co&perate. 

Tlie  President  of  the  Association  made  tbe  following  suggestion : 

While,  perhaps,  there  is  no  particular  amendment  up  for  discussion,  yet 
any  suggestion  from  any  of  the  delegates  regarding  what  they  consider 
necessary  to  make  the  North  Carolina  drainage  law  more  effective  and  more 
operative  are  now  In  order. 

I  would  make  this  suggestion,  myself,  that  any  of  you  who  have  or  feel 
that  you  know  of  some  changes  that  should  be  made  in  the  North  Carolina 
drainage  law  and  you  do  not  feel  like  trying  to  give  them  here,  if  you  will 
write  them  out  and  then  send  them  In  to  the  chairman  of  the  Legislative 
Committee  they  can  be  considered  carefully  by  that  committee.  I  might  say 
that  the  Legislative  Committee  acting  now  is  the  one  that  the  F^esident 
appointed  at  the  Charlotte  meeting  and  that  held  over  through  this  meeting; 
and  that  another  committee,  or  the  eame  committee  enlarged,  will  be  either 
appointed  or  continued  for  the  coming  year.  The  Legislative  Committee  this 
year  has  hard  work  before  It,  because  of  the  meeting  of  the  General  As- 
sembly In  January,  and  we  want  our  LeglHlatlve  Committee,  which  dpes  rep- 
resent and  express  the.  opinion  of  the  Association,  to  have  drawn  up  and 
ready  for  Introduction  Into  the  General  Assembly  of  1915  a  bill  tliat  will 
express  the  amendments  that  we  believe  are  necessary  to  make  our  North 
Carolina  drainage  law  more  effective  and  more  operative.  That  committee 
will  be  asked  by  this  Association  to  draft  such  a  bill,  and  not  only  draft  it 
and  have  it  introduced,  but  go  to  Raleigh  and  explain  to  the  committee — 
either  the  Drainage  Committee  or  the  Committee  of  the  House  as  a  whole — 
why  they  tielleve  these  amendments  to  the  North  Carolina  drainage  law 
should  be  passed.  I  believe  we  will  find  that  the  General  Assembly  of  191G 
will  consider  the  suggestions  of  our  Legislative  Committee  as  the  highest 
authority  on  drainage  matters  in  North  Carolina,  and  will  adopt  such  sug- 
gestions  as  are  made  by  that  committee.  You  know  as  well  as  I  do  that  it  is 
not  sufficient  simply  to  have  a  bill  Introduced  into  a  General  Assembly.  Tou 
have  got  to  get  back  of  that  bill — you  have  got  to  have  somebody  In  the 
House  and  Senate,  especially  In  our  drainage  matters,  to  get  back  of  that 
bill  and  then  we  as  an  association  have  got  to  get  back  of  our  Drainage  Com- 
mittee wilb  the  memI>erB  of  the  House  and  Senate,  and  assist  the  committee 
In  every  way  to  explain  why  such  legislation  should  be  passed. 

I  think  sometimes  in  trying  to  have  a  bill  go  through  the  General  Assembly 
it  is  like  trying  to  keep  tniainess  up  in  merchandising  or  manufacturing. 
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Tbere  vraa  a  time  when  e.  merchant  or  a  manufacturer  could  stt  la  bis  office 
and  by  slmpl;  sending  out  notlcee  that  be  bad  such  and  such  a  thing  for  sale 
he  could  sell  them,  but  now  he  has  got  to  go  after  trade,  and  eo  It  Is  that  we 
get  legislation  through.  You  have  got  to  have  someone  familiar  with  the 
legislation  desired,  some  one  who  can  explain  and  recommend  it  to  the 
Senate  or  to  the  House,  and  that  is  what  this  Association  will  ask  of  Its 
Legislative  Committee.  I  was  very  glad  Mr.  Small  brought  out  that  question 
or  point,  that  he  hopes  this  Association  will  appoint  a  Legislative  Committee 
that  wilt  be  willing  to  serve  and  give  the  time  necessary  to  secure  the  legis- 
lation desired. 

I  want  to  say  f^ain  that  before  any  bill  la  introduced  it  ought  to  be  gone 
over  so  carefully  and  minutely  In  every  detail  of  language  that  there  will  be 
no  queEtlon  as  to  its  legality,  do  question  about  phraseology,  and  the  men  who 
Introduce  such  a  bill  in  tbe  Senate  and  House  can  etand  by  and  say  emphat- 
ically: "We  want  it  passed  without  any  changes  or  amendments  at  all."  I 
believe  our  LeglElallve  Committee  will,  as  they  have  done  before,  put  such  a 
bill  Into  shape,  and  the  men  In  the  Legislature  interested  In  drainage  will  get 
back  of  that  bill  and  see  that  it  is  passed  as  recommended  by  the  North  Caro- 
lina Drainage  Association.  Such  a  committee  will  be  appointed  by  tbe  Presi- 
dent of  the  Association  and  be  requested  not  only  to  draft  or  draw  the  bill, 
but  to  go  to  Raleigh,  appear  before  the  Legislature,  and  explain  the  reasons 
why  It  should  be  passed. 

Mr.  Peirce  made  the  following  suggestion : 

As  we  stand  now  we  are  an  Independent  organization,  a  private  orgsnlaa- 
tlon.  We  are  without  the  assistance  or  help  of  the  state  except  through 
the  assistance  we  get  from  Dr.  Pratt,  as  State  Geologist.  Of  course, 
as  President  of  the  Drainage  Association,  and  aa  President  of  the  State 
Geological  Survey,  he  has  given  us  a  great  deal  of  assistance,  but  we 
are  without  the  cooperation  of  the  stale.  Now  the  law  says  that  when 
we  make  this  preliminary  survey  It  shall  be  approved  by  the  clerk,  by 
the  State  Geological  Survey,  and  then  the  Commissioner  of  Agriculture  shall 
pay  this  money  out  from  the  treasury,  tnit  where  they  have  made  tbeee  pay- 
ments and  the  districtB  organized  and  bonds  sold  they  have  not  gone  back  to 
these  districts  and  asked  that  the  money  be  refunded  to  the  state,  so  they 
could  help  organize  and  promote  another  district,  but  they  come  back  and 
say,  "We  have  no  money  available  for  that  purpose."  A.  and  M.  College,  and 
other  sources,  have  taken  this  money.  Now  tt  seems  to  me  we  ought  to  have 
In  the  state  a  Drainage  Commission.  We  have  an  insurance  Commission,  a 
Commtsalon  of  Agriculture,  a  Corporation  Commission,  and  I  aay  we  must  go 
to  tbe  Agricultural  Commission  and  ask  them  to  assist  us  In  this  way,  and  we 
are  thrown  oft.  It  seems  to  me  that  in  time  we  ought  to  have  a  Drainage 
Commission  and  let  that  be  part  of  the  organization  of  the  State.  The 
Supreme  Court  has  held  that  these  drainage  organizations  were  private  or- 
ganizations. It  seems  to  me  we  should  arrange  aome  way  so  that  we  could 
have  these  engineers  under  a  Drainage  Commission  to  do  this  work.  Or  tbe 
law  ought  to  be  amended  to  the  effect  that  Major  Graham  or  the  Treaaurer 
shall  have  that  money  in  such  shape  they  can  supply  It  to  districts  when 
needed  and  some  means  of  forcing  the  districts  to  return  it  at  the  proper 
time. 
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Anotber  potnt  la — I  think  w«  ought  to  get  beblod  our  legislatora  after 
tbeae  laws  have  been  ameuded  by  this  Committee  and  go  up  there  in  person 
It  need  be  and  see  that  they  are  enacted.  Of  course  T  am  not  a  landowner,  but 
I  am  Interested  In  this  dralDBge  from  a  personal  viewpoint.  I  would  Uhe  to 
help  the  district  and  I  feel  that  other  attorneys  would,  too;  and  while  we  do 
not  get  much  money  out  of  It  we  hope  to  In  the  end.  If  I  can  be  of  any 
benefit  In  that  way — going  up  there  before  the  Legislature— I  shall  be  glad  to 
codperate  with  you. 

Another  man;  I  would  like  to  say  further  that  I  have  had  a  conversation 
with  the  Commissioner  of  Agriculture  along  the  same  Itne.  The  Act  of  1911 
provided  that  with  certain  papers  approved  by  certain  parties,  that  any  sum 
of  money  up  to  f2,000  In  one  district  Bball  be  paid  out  of  the  funds  In  the 
State  Treasury  to  the  credit  of  the  Agricultural  Department.  As  a  matter  of 
fact  the  State  Treasurer  never  seems  to  have  this  to  the  credit  of  the  Agricul- 
tural Department  unless  the  Commissioner  of  Agriculture  sets  that  sum  aside 
for  this  speclBc  purpose.  The  law  Is  one  thing  and  the  state  keeps  books 
another.  The  Etate  Treasurer  Is  merely  treasurer  ex  oJUcio  for  the  Depart- 
ment of  Agriculture,  and  unless  there  was  some  way  to  force  the  Commis- 
sioner of  Agriculture  to  deposit  that  $15,000  as  set  aside  In  the  law  •  •  • 
to  provide  these  funds  when  called  for,  that  law  Is  Ineffective.  I  think  there 
have  been  fll.DOO  advanced  by  the  Department  of  Agriculture,  out  of  which 
tT.OOO  has  been  paid  back.  The  other  f4.000  is  still  la  litigation;  so  tbe 
Department  of  Agriculture,  to  comply  with  the  law  of  1911,  still  lacks  |11,000 
In  the  State  Treasury  to  further  this  drainage  movement. 

Dr.  Pratt:  At  the  beginning,  as  just  brought  out,  there  was  no  money  In 
the  general  treasury  to  the  credit  of  the  Agricultural  Department  that  could 
be  used  for  this  purpose;  but,  after  the  question  was  taken  up  with  the  Com- 
mlBsloner  of  Agriculture,  arrangements  were  made  by  which  approximately 
(10,000  was  set  aside  by  the  Commissioner  tor  that  purpose,  and  the  under- 
standing was  that  that  money  was  to  be  used  over  and  over  again;  but  there 
was  a  difficulty  experienced  after  that  money  had  been  loaned  to  the  district. 
I  have  no  authority  at  all  as  State  Oeologlst  regarding  this  money — and  I 
went  before  the  Commtsslooer  of  Agriculture  and  he  said  be  had  no  authority 
to  have  It  paid  back.  Tbe  Treasurer  said  he  bad  no  authority  to  try  to  re- 
cover or  have  paid  back  that  money  to  the  general  treasury.  The  Attorney 
Qeneral  said  he  had  no  authority.  So  it  has  been  four  years  since  the  law 
was  passed  and  there  was  no  one  who  considered  It  his  business  and  authority 
to  demand  that  the  money  be  paid  back.  There  was  approximately  fT,000 
of  that  which  was  loaned  that  has  been  paid  back.  I  think  the  total  loan 
approximated  between  (11.000  and  fl2,000,  out  of  which  fT.OOO  have  been 
paid  back;  and  according  to  the  spirit  ahd  letter  of  tbe  law  should  again 
became  available  to  use  to  advantage  in  other  districts.  Now  I  have  elgoTed, 
I  have  forgotten  what  the  total  Is,  but  I  have  to  sign  and  approve  the  pay- 
ments made  out  of  that  fund  *  ■  *.  The  last  signed  have  not  been  paid. 
I  do  not  know  whether  that  (7,000  went  back  to  the  general  Agricultural  fund 
to  be  again  drawn  upon  by  the  Department  of  Agriculture  tor  Bpeclfle  pur- 
poses and  that  the  commleslonerB  will  have  to  again  designate  that  a  certain 
amount  was  at  the  dlspoaal  of  the  State  Treasurer,  to  be  drawn  upon  for  this 
particular  purpose.  That  is  a  point  I  think  well  brought  out,  and  we  will 
have  it  considered  by  the  Legislative  Committee,  to  see  if  they  can  In  some 
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war  bave  that  particular  clause  In  tbat  a^ond  section  modified  or  amended  bo 
It  will'  definitely  stipulate  ntio  Is  to  see  that  the  money  is  put  back  Into  the 
general  treasury,  and  when  It  Is  to  go  back,  so  as  to  become  at  tha  dlapoial 
of  the  State  Treasurer  to  be  used  again.  That  was  the  Idea  la  the  beginning, 
that  115,000,  if  made  available,  would  be  sufficient  to  keep  up  the  preliminary 
surveys  and  engineers'  charges  la  conaectlOQ  with  the  drainage  districts  aa 
they  were  organized.  After  the  law  was  passed  they  passed  a  law  that  the 
State  Qeologlst  would  pay  expenses  of  drainage  districts  to  the  amount  of 
the  JIB, 000,  taking  the  entire  appropriation  of  the  State  Geological  Survey  for 
that  work.  Ton  can  Imagine  that  the  State  Geologist  did  not  consider  he 
had  authority  to  pay.  In  the  same  year  that  that  was  designated,  the  Legis- 
lature also  Imposed  upon  the  State  Geologist  other  debts  that  required  approx- 
imately from  125,000  to  160,000,  making  a  total  of  f  60,000  or  f  70,000  to  be  paid 
by  the  State  Geologist  out  of  a  (16,000  appropriation.  Some  of  the  work  had 
to  be  left  out.  I  would  like  to  second  the  suggestton  made  tbat  tbla  be 
referred  to  the  Legislative  Committee,  and  they  take  under  consideration  that 
particular  section  to  see  if  It  cannot  be  modified  and  the  money  cannot  con- 
stantly be  put  In  the  State  Treasury,  and  the  same  f  16,000  be  ased  over  and 
over  again. 

Mr.  Ihompson:  I  would  like  to  speak  along  this  line.  It  seems  to  me  tbat 
the  greatest  need  now  before  the  districts  Is  to  give  additional  security  to  the 
money  they  try  to  borrow.  Three-fourths  of  the  districts  in  the  state  ara 
email  districts.  They  are  worth  f2E,000  or  less.  It  is  difficult  to  go  outside 
the  state  and  get  that  much  money  to  drain  the  districts.  A  number  are 
unable  to  proceed  because  they  cannot  get  money  locally.  Districts  are  being 
formed  rapidly  in  the  state  and  with  the  splendid  forms  that  Dr.  Pratt  has 
gotten  up  for  us  the  organisation  la  very  much  simplified.  That  brings  us 
up  to  the  point  of  going  ahead  and  doing  the  work.  The  lands  are  good  for 
It  and  we  get  bIx  per  cent  Investment.  There  are  a  good  many  folks  In  the 
districts  diasatlsfled  with  the  progress  made  In  selling  the  bonds  and  risks 
are  taken  In  making  sales.  There  Is  not  much  money  idle  In  North  Caro- 
lina. Unless  the  local  banks  are  interested  it  is  very  hard  to  get  It,  and  I 
think  we  ought  to  provide  some  legislation  to  give  such  security  as  mill  make 
them  attractive  to  bond  buyers.  If  we  can  get  the  county  commissioners  to 
either  approve  or  endorse  the  drainage  bonds,  I  believe  It  would  make  them 
more  salable.  If  they  had  that  spirit  of  cooperation  Mr.  Small  was  telling  us 
about,  they  ought  to  help  the  drainage  district  in  their  own  county,  and  they 
would  be  more  vitally  Interested.  I  think  some  legislation  along  that  line  is 
especially  needed  for  the  smaller  districts.  We  have  seventy-two  districts. 
I  believe,  and  I  do  not  think  there  have  been  probably  more  than  eight  or  ten 
of  these  bonds  sold  outside  of  the  Slate;  so  we  have  to  look  to  the  banks  of 
the  state  to  get  the  money  to  do  this  drainage  work. 

Colonel  J.  B.  Sellars:  In  regard  to  the  first  payment  of  bonds.  It  seems  to 
me  we  ought  to  have  at  least  one  year  Intervening  between  the  time  for  these 
payments.  That  Is  one  weakness  In  our  law.  1  never  saw  a  bond  Issue  in 
my  lite  collected  all  at  one  lime.  I  offer  that  as  a  kind  of  suggestion.  Dr. 
Pratt,  I  do  not  know  Just  the  condition  In  regard  to  the  bonds  of  the  Back 
and  Jacob  Swamp  Drainage  DlEtrlct,  but  In  1911  that  point  was  brought  up 
and  the  drainage  law  was  amended  with  that  particular  point  In  view,  that 
the  first  collection  shall  be  made  In  the  fall  of  the  year  before  the  year  of  the 
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first  assessment  or  first  payment  was  to  be  made,  so  that  there  would  be  no 
question  whatever  about  the  interest  and  asBeiiBment  being  ready  when  the 
first  payment  became  due.  As  In  this  1915  payment,  assessment  was  not 
really  to  be  paid  until  the  1916  assessment  and  Interest  came  due.  That  was 
the  question  raised  In  connection  with  the  amendment  In  1911. 

Mr,  Brett:  I  think  under  the  present  law  care  is  taken  of  this  first  pay- 
ment, and  the  tax  rolls  so  made  out  (hat  the  tax  becamee  due  when  the  first 
payment  is  due.  For  Instance,  a  bond  Issue  due  March,  1917,  the  tax  is 
collectible  the  September  before.  In  other  words,  instead  of  having  K  be- 
come due  in  September,  and  your  bonde  payable  in  October  of  the  same  year, 
Just  push  your  tax  roll  forward  one  year,  as  far  aa  its  due  date  Is  concerned. 
I  would  also  Mice  to  talte  up  the  point  made  by  Mr.  Thompson.  1  think  we 
have  ample  security  as  far  as  the  drainage  bonds  are  concerned.  I  have 
marketed  a  number  of  drainage  bonds,  and  even  now  right  In-  North  Carolina 
among  leading  bankers  a  North  Carolina  drainage  bond  is  considered  one  of 
the  best  securities  we  have  to  offer.  The  only  reason  it  does  not  find  a 
ready  market  is  that  our  laws  are  antiquated  and  tie  up  their  bands  so  that 
they  cannot  Invest  except  in  certain  securities. 

I  do  not  think  It  Is  necessary  to  amend  our  drainage  law  by  putting  other 
paper  behind  It.  We  have  the  land  behind  tt.  Since  we  have  had  the  amend- 
ments put  in  our  law  that  compels  the  sale  of  (and  on  certain  epecifled  dates, 
we  have  had  very  much  Icbh  trouble  In  Belling  it.  There  is  one  point  which 
Mr.  Thompson  brings  up  and  that  is  little  bond  issues.  It  costs  the  buyer 
just  as  much  to  investigate  the  Email  bond  issue  as  the  large  ones.  Conse- 
quently, when  you  are  selling  a  (15.000  tiond  Issue  and  the  bank  wants  to 
handle  it  at  a  profit,  they  have  to  buy  a  great  many  at  one  time,  or  else  the 
expense  of  one  issue  is  prohibitive. 

Mr.  Small:  I  would  like  to  supplement  what  Mr.  Thompson  and  Mr.  Brett 
have  said.  1  agree  with  Mr.  Brett  that  there  is  scarcely  a  better  security 
than  that  behind  these  bonds,  subject  to  one  condition.  You  cannot  sell  bonds 
unless  they  pass  the  scrutiny  of  a  trained  lawyer.  None  of  these  trust  com- 
panies or  banks  will  buy  them  unless  they  have  been  examined  and  approved 
by  some  lawyer  who  makes  a  specialty  of  that  class  of  work  and  of  acknowl- 
edged reputation,  and  they  will  not  approve  them  unless  the  law  has  been 
acrupulously  complied  with  in  every  detail.  It  there  has  been  some  omission 
perhaps  in  the  posting  of  notices  or  advertiseraent  or  some  other  slight  detail 
neglected  and  under  the  decisions  of  our  court  that  would  be  regarded  as 
necessary  •  •  •  snd  under  some  conditions  would  not  be  considered  essen- 
tial, yet  you  might  point  out  this  to  one  of  these  specialists  and  tbey  would 
tell  you  that  they  must  see  the  district  formed  In  compliance  strictly  with 
the  law.  It  does  not  mean  the  lawyer  with  the  biggest  reputation  In  the 
county,  because  lawyers  with  the  biggest  reputation  are  frequently  not  careful 
with  the  work  they  do.  They  are  not  good  otflce  lawyers.  They  are  Inclined 
to  overlook  little  matters.  But  a  lawyer  who  knows  the  law  and  will  take 
the  pains  to  see  that  every  condition  is  complied  with  Is  the  kind  of  a 
lawyer  you  want  in  the  organization  of  a  distrlcl,  so  that  when  your  bonds 
are  put  on  the  market  there  will  be  no  question  as  to  their  legality;  other- 
wise, you  will  have  trouble  and  a  great  deal  of  work  to  do  the  matter  over 
again. 
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Mr.  Thompson:  Supplement  lug  Mr,  Small's  remarb  would  aay  that  there 
la  one  Bpeclaliet  In  the  Uolted  States  who  makee  a  epeclalty  of  drainage  bonds 
tmd  man]'  cotnpanieB  will  not  take  the  bonds  until  he  has  passed  uphn  them, 
and  be  has  suggested  a  number  of  changes  to  our  drainage  law. 

Mr  Brett:  Take  into  account  that  a  hard  and  fast  rule  for  the  election  of 
drainage  commlsaloners  would  hardl}'  apply  In  that  the  same  conditions  do 
not  exist  in  each  district.  Each  district  is  an  organization  of  owners  of  land 
to  bring  alwut  apeclflc  things.  In  one  district  the  leading  tenant  may  own 
fire  acres  out  of  fifty  thousand.  In  another,  the  leading  tenant  may  own  Forty 
thousand  acres  cut  oF  llfty  thousand.  Eo  far  It  has  t>een  the  custom  for  the 
clerk  of  the  court  to  establish  rules  tor  the  election  of  drainage  commisslonera 
governing  each  particular  district,  not  trying  to  set  any  form  ot  rules  to 
cover  the  whole  state.  One  difficulty  appears  to  be  In  providing  no  way  for 
drainage  commissioners  to  be  elected  and  possibly  we  might  outline,  In  a  way, 
how  he  can  be  elected,  so  there  would  l>e  something  like  uniform  procedure 
In  all  cases. 

Mt.  Pratt:  I  believe  that  tt  would  not  be  necessary  for  a  man  to  come  and 
vote  personally,  but  by  proxy.  I  understand  that  in  some  districts  they 
refuse  to  let  them  vote  by  proxy. 

Mr.  Johnson:  A  resolution  that  was  prepared  last  night  and  that  will  I>e 
submitted  to  this  Legislative  Committee  will,  I  think,  meet  that  point  some- 
what— especially  his  allusion  to  the  termination  of  office.  I  am  very  much 
interested  in  (hat  part  of  the  program  myself,  and  In  this  resolution  tt  pro- 
vides that  after  the  district  has  been  completed  and  the  assessment  rolls  all 
filed  with  the  clerk  or  sherin  that  the  term  of  office  ot  the  commissioner 
shall  expire  within  one  year  and  thereafter  an  election  shall  be  held  each 
year  to  either  reelect  those  commissioners  or  their  successors,  and  I  believe 
that  will  be  helpful.  A  man  who  Is  not  sufficiently  interested  in  the  adminis- 
tration of  a  district  In  which  he  owns  property  to  come  and  vote  is  not 
worthy  of  very  much  consideration. 

Now  I  want  to  tell  you  a  story.  I  live  In  a  very  small  town;  we  have  a 
postofBce,  a  grocery  store,  etc.  In  my  township  we  have  three  drainage  dis- 
tricts, embracing  atmut  80,000  acres  of  land,  or  about  one-third  of  the  area  of 
drained  land  in  the  state,  which  has  been  completed,  as  I  understand,  and 
this  law  tias  been  instrumental  .in  causing  the  investment  of  hundreds  of 
thousands  of  dollars  In  the  development,  clearing  and  cultivation  ot  thous- 
ands of  acres  of  land,  and  all  of  this  swamp  land  Is  estimated  to  have  been 
Increased  in  value  at  least  76  per  cent.  While  this  organization,  I  think.  Is 
something  like  eight  years  old  now,  and  while  we  have  done  more  tlian  any 
other  part  of  the  state  in  one  particular  section  to  follow  this  law,  we  have 
never  yet  had  this  Convention  assemble  with  us,  and  I  think  It  is  peculiarly 
fitting  that  this  Association  should  meet  In  our  community  next  year.  I 
want  to  read  a  letter  that  I  have  from  the  secretary  of  the  Board  of  Trade 
at  Belhaven. 

Belhaven,  N.  C.,  November  17,  1914. 
To  the  President  and  Delegates  of  the  North  Carolina  Drainage 
Association  at  Wilson.  Korth  Carolina: 

Gbktixuen:    At  a  meeting  of  the  business  men  and  citizens  of 
Belhaven,  held  on  Monday  night,  the  17th  Inst.,  a  resolution  was 
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passed  sending  a  very  cordial  greeting  to  the  North  Carolina  Drain- 
age Association;  and  a  pressing  Invitation  to  bold  Its  next  annual 
convention  in  Belbaven,  North  Carolina. 

The  Belhaven  Board  ot  Trade  heartily  Joins  In  the  resolution.    We 
wish  for  your  Convention  a  success  and  a  realization  ot  your  desires. 
Yours  truly,  Bblhavxn  Boabd  of  Thade, 

Per  Frank  Snyder,  Secretary. 
We  want  you  to  come.  We  want  you  to  visit  this  City  by  the  Sea,  where 
you  get  the  sea  breezes,  and  we  promise  you  that  you  will  find  the  doors  all 
open,  We  want  to  take  you  there  In  a  flat-land  country,  where  the  sky  Is 
bluer  and  the  soli  richer  than  you  ever  saw,  and  we  think  when  you  stay 
there  a  while  you  will  agree  with  us  that  we  have  Qod'a  country  in  North 
Carolina,  and  that  the  further  east  you  go.  the  nearer  you  approach  your 
Creator. 

Mr.  Small:  I  would  like  to  supplement  what  Mr.  Johnson  so  attractively 
suggested  about  Belbaven  as  the  next  place  of  meeting,  and  to  add  a  sugges- 
tion. We  usually  have  our  meetings  In  November.  They  have  as  fine  oysters 
there  as  can  be  had  anywhere — it  Is  near  the  oyster  ground — they  are  right 
at  the  door-way,  and  the  finest  flsh  anywhere.  I  do  not  know  of  a  more 
delightful  view  anywhere  than  In  front  ot  Belhaven.  Tou  will  have  an 
opportunity  of  being  taken  through  these  drainage  districts  and  you  will  be 
delighted  to  see  good  roads,  great  canals,  nice  farm  houses,  and  improve- 
ments made  on  land  which  before  being  reclaimed  was  a  perfect  morass  of 
weeds,  undergrowth,  large  timber,  and  frequently  water  from  one  to  several 
feet  deep,  from  mountain  rainfall.  And  there  is  one  other  attraction:  Tou 
have  heard  one  of  the  gentlemen  this  morning  describe  the  Mattamuskeet 
Lake  District.  That  Is  the  most  unique  diking  district  in  the  United  States — 
In  some  respects  the  largest.  You  will  never  have  an  opportunity  to  hold 
this  meeting  at  a  place  nearer  that  great  drainage  district  than  Belhaven. 
The  people  there,  I  know,  will  he  delighted  to  take  you  in  their  motor  boats 
to  Swan  Quarter,  to  Juniper  Bay,  near  the  great  Dismal  Swamp  Drainage  Dis- 
trict, and  there  you  will  have  an  opportunity  to  see  all  this  next  November. 
So  if  you  want  to  bold  a  drainage  convention  right  in  the  midst  of  drainage 
improvements  of  the  most  unique  and  inlfrestlng  kind,  I  hope  you  will  accept 
the  invitation  that  Mr.  Johnson  so  graciously  extended. 

Adjourned  to  2:30  o'clock, 

AFTERKOON  SE S S 10 X— Thursday,  ?(«iember  19 
Mr.  Lawrence  Brett,  Drainage  Engineer,  made  an  address  on  "Some 
New  Factors  in  Drainage  Work  in  North  Carolina." 

Mr.  PreHdenl,  and  Ladies  and  Gentlemen  of  the  Convention: 

It  has  always  been  my  good  fortune,  or  perhaps  my  ill  fortune,  at  these  con- 
ventions to  apeak  right  at  the  end  of  the  program,  when  everything  that  1 
have  prepared  to  say  has  been  said  by  someone  else  In  a  much  better  way 
than  I  could  say  It  myself.  However,  there  are  a  few  points  left  that  per- 
haps have  net  been  discuEsed,  and  I  will  have  to  treat  them  In  a  more  or  less 
extemporaneous  manner.  What  I  have  prepared  to  say  has  been  Bald  and  I 
know  you  will  not  want  to  hear  it  over  again. 
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Tbe  work  of  the  North  Carolina  Drainage  Association  vas  founded  upon 
the  sentiment  of  the  progreaslve  people  of  the  state  who  realized  Che  need  of 
drainage.  They  found  tber  had  no  way  to  cofiperate  and  secure  what  they 
needed  In  the  way  of  relief  from  swamp  land  conditions  or  oversowed  con- 
ditions. This  sentiment  called  for  the  organization  of  the  North  Carolina 
Drainage  Association,  which  was  organized  In  New  Bern  In  1908.  The  first 
meeting  of  the  Association  framed  through  Its  committees  the  North  Carolina 
drainage  law  under  which  we  are  operating  today,  with  some  amendments. 

In  1909-1910  this  law  was  first  put  Into  effect,  and  In  1911  we  found  that 
certain  amendments  were  necessary  to  make  the  law  more  applicable  to  the 
conditions  under  which  we  have  to  operate.  These  amendments  were  made, 
and  since  then  the  law  has  worked  probably  a  good  deal  better  than  at  first; 
howsTcr,  we  realize  that  our  law  is  still  far  from  perfect,  and  that  we  have  a 
good  many  things  to  do  to  improve  it,  A  good  many  points  have  been  dis- 
cussed at  this  convention  in  reference  to  amendments  to  the  drainage  law. 
These  matters  have  been  considered  carefully  by  the  Legislative  Committee, 
and  I  think  In  time  we  will  develop  a  law  that  will  be  as  near  perfect  as  any 

Now,  all  these  paints  have  been  at  different  times  new  factors  In  the  drain- 
age work  of  North  Carolina.  At  the  last  meeting  of  this  Association  and  next 
to  the  last  meeting,  which  was  held  In  Raleigh,  we  first  began  to  discuss  what 
we  will  do  with  our  swamp  and  overfiowed  lands,  once  they  have  been  re- 
claimed. The  problem  of  settling  the  lands  is  one  that  has  taken  a  good 
deal  of  the  thought  of  those  engaged  in  drainage  work.  The  drainage  engi- 
neers and  landowners  have  been  Interested  end  all  who  have  had  to  deal 
with  drainage  work  in  any  capacity  have  been  interested  In  what  we  will  do 
with  the  lands.  We  have  solved  most  of  the  problems  in  engineering;  at 
least  we  know  we  can  succestrfully  drain  the  land;  our  agricullural  people 
assure  ub  that  we  can  farm  them  at  a  large  profit;  but  who  is  going  to  do  the 
forming?    This  problem  of  settling  the  lands  has  been  a  very  serious  one. 

At  present  there  are  eiz  large  development  companies  operating  In  North 
Carolina  who  propose  to  bring  settlers  to  the  swamp  and  overflciwed  lands. 
The  entrance  into  the  drainage  field  of  these  development  companies,  in  my 
opinion,  marks  a  distinct  advance  Id  drainage  work,  as  It  brings  In  a  dllTer- 
ent  viewpoint  from  that  from  which  we  have  been  observing  the  problem. 
This  year  I  have  bad  o"caElon  to  be  connected  with  three  dlfTeretit  enterprises 
of  the  six  in  one  capacity  or  another,  and  I  find  among  tho^e  IntprPB'eil  In 
these  development  companies  no  (Spirit  of  competition.  What  they  all  want  Is 
to  bring  people  into  North  Carolina,  and  It  one  development  cnmpany  cannot 
sell  tbem  land,  perhaps  the  other  can.  and  each  sale  is  an  advertisement  of 
the  rest;  consequently,  with  no  exception,  there  has  been  the  most  hparty 
cooperation  among  the  six  companies  selling  land  In  North  Carolina.  Mort  of 
these  are  cooperating,  not  by  actually  getting  together  and  dlaousslng  plans, 
but  by  aiding  In  every  way  possible  all  of  the  proje'ts  and  all  of  the  publicity 
that  can  be  given  to  drainage  work  In  North  Carolina.  Some  of  theee  com- 
panies started  up  by  draining  their  lands  llrat  and  bringing  them  into  cultiva- 
tion, and  then  offering  them  on  the  market. 

One  of  the  dtninct  advances  of  this  nature  has  been  the  entrance  of  a  large 
company  from  the  west.  They  started  In,  not  as  an  engineering  organization, 
but  as  a  sales  organization.  They  had  a  well-organized  sales  force  to  sell  land 
and  they  bad  the  land  to  sell.    The  drainage  problems  were  taken  up  next 
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and  solved  with  a  view  actually  ot  subdividing  tbat  land  and  Belllug-  It,  The 
Bales  force  kept  pace  with  the  work  that  waa  laid  out  and  planned,  and 
before  any  construction  work  wae  done  they  had  already  sold  to  settlers 
nearly  twenty  per  cent  of  the  first  26.000  acres  they  are  now  starting  to 
drain.    1  look  tor  much  future  activity  in  drainage  work  In  North  Carolina. 

The  terrible  European  war,  which  Is  now  attracting  the  attention  of  the 
world,  wilt,  I  believe;  when  it  Is  over,  mean  a  gradual  Increase  In  desirable 
immigration  to  the  United  States.  Those  of  us  who  have  swamp  land  to  offer 
at  a  reaEonablc  figure  and  In  such  shape  that  a  man  can  come  In  and  farm 
on  It,  will  find  no  lack  of  desirable  citizens  to  occupy  It. 

We  have,  as  we  have  said,  solved  the  problem  of  draining  the  swamp  land. 
When  we  first  commenced  to  discuss  this  question  at  our  meetings  there  waa 
a  great  deal  ot  pessimism  shown  in  the  remarks  that  this  and  that  could  not 
be  done.  While  we  may  have  no  opportunity  to  answer  all  those  who  offer 
objections  to  drainage  pTopoaitlons,  every  drainage  district  that  has  under- 
taken work  has  gone  on  with  it  and  successfully  completed  it.  We  have 
actually  drained  every  swamp  and  every  area  that  has  been  undertaken,  and 
now  that  this  has  been  done  the  supposition  that  swamps  cannot  be  drained 
is  no  longer  heard.  We  know  we  can  drain  the  land  to  give  it  the  outlet  or 
main  drainage,  and  lateral  and  tile  drainage  are  bound  to  follow. 

I  look  to  see  as  a  new  factor  in  the  work  of  this  organization,  and  one  we 
should  try  to  emphasize  in  the  future,  the  drainage  ot  the  farm.  We  are  Just 
as  interested  In  draining  the  small  farm  as  we  are  In  dralnag  the  large  areas. 
It  takes  legal  machinery  to  handle  a  large  proposition.  In  some  districts  we 
have  as  many  as  seven  hundred,  eight  hundred,  or  a  thousand  farmers  to 
bring  together  and  get  their  cooperation  in  order  to  bring  about  the  success- 
ful completion  of  some  large,  comprehensive  drainage  plan;  but  this  large 
drainage  plan  leads  only  to  the  small  drainage  plan.  After  we  have  provided 
the  outlets  and  ways  to  take  oft  the  water  the  nest  thing  is  to  get  the  water 
into  these  canals  or  means  of  being  carried  away.  We  talked  yesterday  ot 
tiled  drainage  and  the  demonstration  we  had  was  very  good  and  was  very 
much  appreciated  by  this  organization. 

This  organization  bas  seen  practically  all  classes  of  drainage  work  in  - 
operation — In  the  Dismal  Swamp  of  Virginia.  In  the  Piedmont  section  ot 
North  Carolina,  and  we  know  that  this  character  ot  work  can  be  done.  We 
hope  neit  year  to  view  some  other  class  of  drainage  work. 

Now  the  most  Important  new  factor  of  those  I  have  enumerated  is  the  set- 
tlement of  our  lands.  This,  I  believe,  Is  beginning  to  be  solved.  When  the 
swamp  lands  of  North  Carolina  were  first  put  on  the  market,  it  took  years  ot 
most  painstaking  effort  to  make  any  sales  whatever.  Now,  where  you  for- 
merly found  the  sections  knee-deep  in  water,  you  find  thousands  of  acres  of 
corn  growing  in  one  field.  Farmers  from  the  middle  west  are  settling  on  the 
lands  and  making  them  productive.  This  Association  will  In  the  future  have 
to  cooperate  in  letting  the  virtues  of  North  Carolina  lowlands  be  heralded 
abroad,  so  that  those  outside  ot  the  State  may  know  what  we  have  to  otfer. 

A  few  weeks  ago  I  had  the  pleasure  of  addressing  a  small  group  ot  land- 
buyers  from  Illinois,  who  were  coming  down  to  look  at  swamp  lands  In  North 
Carolina  which  were  being  offered  for  sale.  These  men — most  of  them — were 
ready  to  buy;  they  had  the  cash  to  pay  for  the  farms,  although  long  term 
payment  waa  offered.  But  they  knew  what  they  wanted,  what  characteristics 
of  the  soil  were  required  for  the  successful  raising  of  com.  and  what  were 
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requlredforthe  raising  ot  other  crops.  They  were  not  interested  in  raising 
truck,  cotttm,  or  tobacco,  but  In  raleing  the  crops  with  which  they  were 
thoroughly  tamiltar.  and  they  wanted  to  know  when  they  went  on  a  piece  of 
land  what  It  had  to  offer  them  Id  the  way  of  return  for  the  work  and  money 
they  would  expend  on  it. 

ThlB  desire  for  knowledge  on  the  part  of  land-buyers  baa  caused  this  par- 
ticular development  company  to  have  an  experiment  farm  installed  under 
the  charge  of  an  expert,  eo  that  If  a  man  wished  Information  In  regard  to  a 
certain  soil  be  could  take  aamplee  of  that  soil,  have  It  analyzed,  and  And  in 
what  particular  characteristics  that  soil  was  lacking,  and  what  treatment 
that  soil  would  need  to  be  mo«t  productive  for  the  particular  crop  he  wished 
to  raise.  This  service  was  furnished  free  by  the  development  company 
through  the  best  experts  they  could  get  for  the  prospective  purchaaer.  This 
is  Jual  one  phase  of  work  they  are  doing. 

We  all  want  to  know  how  we  are  going  to  dispose  of  our  lands  when  they 
are  drained  in  targe  lota.  In  the  drainage  districts  similar  to  those  between 
the  Piedmont  and  the  low  flat  areas  In  the  eastern  section  ot  the  state  the 
matter  of  selling  is  not  a  problem.  Most  are  long,  narrow  areas,  where  the 
ownership  of  the  land  Is  held  by  a  great  many  people,  some  owning  from  ten 
to  five  hundred  acres,  but  where  the  drainage  work.  Is  being  done  by  each 
individual  farmer  for  bis  own  good  and  not  by  a  development  company.  This 
applies  to  sixty  to  seventy  per  cent  ot  the  drainage  districts  ot  North  Caro- 
lina, but  In  area  the  percentage  Is  not  £o  high.  The  expense  of  draining  these 
long,  narrow  districts  Is  greater,  but  as  soon  as  the  land  fs  drained  the 
termer  has  added  directly  to  his  holdings  that  much  land.  He  knows  how 
good  It  Is,  and  can  prollt  by  what  these  larger  companies  that  are  making  a 
specialty  of  It  have  found  out  in  regard  to  the  treatment  of  swamp  land. 

We  hope  by  the  nest  Convention  to  have  data  and  Information  for  the  use 
of  the  Convention  and  Its  delegates  as  to  the  treatment  ot  the  swamp  lands 
and  as  to  what  crops  they  are  best  adapted  to. 

I  think  we  are  Just  beginning  the  great  forward  movement  In  drainage  in 
North  Carolina.  As  aoon  as  the  present  dilflculties  are  overcome  there  will 
be  more  drainage  work  done  In  North  Carolina  than  we  have  done  In  the 
past  six  years.  Almost  everyone  Interested  In  drainage  work  now  has  In 
contemplation  more  work  than  has  ever  heretofore  heen  done.  The  Interest 
manifested  In  this  is  growing.  While  our  attendance  Is  not  as  large  as  we 
would  like,  those  who  are  present  came  solely  tor  work.  We  come  here  to 
discuss  points  of  dltflculty  with  which  we  have  met,  and  I  hope  that  this 
Association  may  continue  to  be  able  to  solve  In  a  measure  the  problems  aris- 
ing as  they  are  presented. 

Let  us  keep  our  organization  strong;  let  us  be  eager  to  show  the  benefits 
that  will  accrue  to  the  state  through  our  efforts;  let  us  continue  to  make  the 
North  Carolina  Drainage  Association  a  leading  and  ever  new  factor  In  the 
progress  and  development  of  our  state. 


Mr.  Mengel:  I  want  to  emphasize  one  point  in  regard  to  the  Drainage  Asso- 
ciation In  the  future  in  relation  to  these  new  development  companies.  I 
approve  the  Idea  ol  giving  people  exact  knowledge  of  what  they  are  coming 
Into  before  they  come  down.     I  think  the  Association,  as  an  Association, 
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Bbould  offer  aupport  In  the  way  of  publishing  and  dlatrlbutlng  literature  and 
recommend  to  anybody  desiring  land  that  North  Carolina  Is  the  place  to 
come. 

Mr.  Brown:  I  want  to  say  one  word  in  commendation  ot  the  plan  referred 
to.  I  know  something  ahout  that  myself.  In  bringing  to  North  Carolina 
farmers  from  the  north  and  west — here  is  a  caution.  Do  not  bring  Europeacs 
unless  they  come  from  north  of  the  English  Channel  or  Baltic  Sea. 

Mr.  Brett:  The  development  companies  in  North  Carolina  are  new  factors 
in  drainage  work.  The  individual  landowner  that  cofiperates  to  form  a  drain- 
age district  is  the  North  Carolinian  who  Is  interested  in  developing  his  own 
holdings,  but  it  it  is  good  for  him  the  investor  or  promoter  will  say — why 
would  it  not  be  a  good  thing  for  me  to  buy  five  or  ten  thousand  acres,  develop 
it  and  sell  It.  I  look  askance  at  some  of  these  propositions  because  there 
have  been  colossal  frauds  put  on  the  American  people  in  selling  what 
ars  supposed  to  be  drained  lands.  When  I  first  became  associated  with  some 
of  these  land  companies  I  was  a  little  bit  critical  of  their  methods  until  I 
found  out  they  went  on  the  basis  that  unless  It  was  flrst-clasa  we  do  not  want 
to  be  associated  with  It,  because  unless  the  purchaser  can  buy  our  land  and 
make  a  living  on  it,  we  won't  make  any  progress.  That  one  thing  has  actu- 
ated the  methods  of  every  development  company  In  North  Carolina.  They 
sell  on  easy  terms — the  farmer  can  come  in  for  email  cash  payments,  and 
they  asBlat  him  In  every  way  to  make  a  success  of  the  undertaking.  They 
deserve  our  highest  praise  and  warmest  cooperation. 

Beports  of  Commltt«e8 
COMMITTEE  ON  RESOLUTIONS. 

The  North  Carolina  Drainage  Association  In  this  Its  Seventh  Annual  Con- 
vention may  well  be  pleased  with  the  progress  of  the  work  done  and  the 
good  results  therefrom  throughout  the  middle  and  eastern  sections  of  the 
state.  These  results  are  inspiring  greater  activity  as  they  become  better 
known  and  the  work  of  reclaiming  our  swamp  lands  has  already  reached  a 
stage  of  certainty  as  to  the  profitableness  in  other  respects  than  tor  E^rlcul- 
tural  purposes. 

The  drainage  and  incident  reclamation  and  development  of  our  swamp 
lands  brings  many  phases  of  betterment  to  the  community  and  to  the  state, 
by  way  ot  producing  more  and  better  assets  In  the  form  of  products  raised, 
which  necessitates  the  movement  for  good  roads  by  wbl^h  to  market  such 
products.  Good  roads  will  lead  to  good  schools,  which  will  promote  better 
citizenship,  modern  farming,  Increased  values,  and  the  substance  ot  living  at 

Resolved,  That  we  urge  the  General  Assembly  to  carefully  consider  what 
we  have  already  done  for  the  advancement  of  this  work  by  InveFllgating  the 
good  that  has  been  accomplished  In  the  work  of  agricultural  development  and 
Incidentally  Increased  revenues  and  values  of  farm  lands,  after  which  we  feel 
they  can  better  see  the  needs  for  the  cooperation  ot  the  whole  state  In  this 

Resolved,  That  this  Association  urge  the  committee  and  other  officers  of 
all  drainage  districts,  which  have  been  organized  and  completed,  to  attend 
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the  annnftl  Association  meetings  and  make  reports  of  their  districts  for  the 
benefit  of  the  Association,  we  believing  that  those  having  experienced  the 
benefits  are  more  capable  of  imparting  thU  Infonnation  and  that  we  believe 
the  same  would  be  a  great  help  towards  the  furtherance  of  the  cause  of 
drainage. 

Resolved,  That  we  urge  the  General  Assembly  to  give  careful  attention  to 
the  necessttr  for  legislation  which  will  protect  our  drained  swamp  landB 
from  fires  and  our  canals  from  damage  caused  by  stock  running  at  large. 
We  commend  to  the  consideration  of  our  representatives  at  Raleigh  the  tact 
that  our  drained  swamp  land  and  overQowed  areas  are  of  great  value  and 
that  their  protection  is  a  matter  of  public  welfare. 

Resolved,  That  this  Association  cooperate  In  any  state-  or  nation-wide 
movement  to  encourage  Immlgatlon  to  this  state.  We  realize  that  one  of  the 
most  important  factors  In  the  success  of  the  drainage  work  1b  the  bringing 
In  of  a  desirable  class  of  settlers  who  will  live  on  their  lands  and  cultivate 
them.  We  should  welcome  and  aid  the  newcomer,  and  he  will  make  us  a 
good  citizen  and  aid  us  in  realizing  the  possibility  of  ours. 

Resolved,  That  we  commend  to  the  Qeneral  Assembly  the  State  Oeologlcal 
and  Economic  Survey  as  worthy  of  moat  generous  Bupport,  representing  as  It 
does  most  Important  activities  that  are  constructive  forces  In  the  upbuilding 
of  our  Btate. 

Resolved,  That  we  estend  our  thanks  to  the  United  States  Department  of 
Agriculture,  to  the  office  of  E:zperlment  Stations  and  to  the  Board  of  Drain- 
age Investigations  for  the  atd  the;  have  given  In  solving  our  drainage  prob- 
lems, and  In  placing  In  our  state  an  able  and  efficient  drainage  engineer  to 
advise  oar  people  and  help  us  with  our  work. 

Resolved,  That  we  extend  the  thanks  of  this  Association  to  the  State  De- 
partment of  Agriculture  and  to  its  varloua  otflclalB  for  the  work  done  by 
demonstration  farms  and  soil  surveys  and  In  placing  an  engineer  In  the 
field  to  aid  In  drainage  work. 

Resolved,  That  this  Association  extend  to  the  officials  of  our  railroads 
thanks  for  their  Interest  In  our  work,  and  particularly  to  the  Norfolk  South- 
ern for  the  address  of  Mr.  B.  E.  Rice,  and  his  participation  In  the  Convention. 

Resolved,  That  tbe  ABSoclation  extend  to  Congreseman  John  H.  Small 
(hanks  for  his  untiring  Interest  in  our  work  and  for  the  Inspiring  address 
delivered  before  this  Convention. 

Resolved,  That  the  Association  express  Its  appreciation  to  the  John  L. 
Roper  Lumber  Company  for  their  Interest  In  our  meetings,  and  for  the  In- 
structive paper  presented  by  their  representative,  Mr.  C.  W,  Mengel. 

Resolved,  That  we  extend  thanks  to  the  press  of  the  City  of  Wilson  and  to 
other  papers  In  the  state  for  giving  publlrlty  to  this  Convenllon  and  its  work. 

Resolves,  That  we  extend  thanks  to  Mr.  J.  C.  Cowley  for  his  Interesting 
and  helpful  demonstration  of  tile  drainage  on  his  farm,  and  to  urge  him  to 
attend  all  of  our  annual  meetings  In  tbe  interest  of  tile  drainage. 

Resolved,  That  this  Association  extend  thanks  to  the  City  of  Wlleon  and 
Its  officials  for  the  hearty  welcome  and  support  of  the  Convention;  to  the 
Commonwealth  Club  and  the  Chamber  of  Commerce,  and  to  the  Entertain- 
ment Committee  and  citizens  of  WHson  and  the  County,  for  their  careful  at- 
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.tentloB  and  maay  courtesies  extended  all  our  delegates;  to  the  City  for  the 
use  of  the  City  Hall,  and  to  the  managemeDt  of  the  Opera  House  for  Its  use 
as  meeting  places  for  the  Convention. 

W.  K.  Allen,  Chairman. 

JoHK  H.  Small. 

J.  G.  Miixs. 

H.  M.  Lynde. 

P.  H.  JoHNBON, 

M.  E.  Sherwin. 
J.  C.  Stakton, 
C.  A.  Farnbli.. 

The  report  of  the  committee  waa  accepted  and  the  resolutions  were 
nnanimoiialy  adopted  hy  the  Convention,  aa  introduced. 
The  Membership  Committee  made  ita  report  aa  follows : 

REPORT  OP  MBMBEmSHIP  COMMITTEE. 
With  the  future  of  the  large  reclamations  assured,  It  la  Important  that  more 
farmers  become  active  membera  of  the  Association.  To  that  end  your  com- 
mittee recommends  that  this  AEsociation  Invite  the  attention  of  the  officials 
of  the  FBrmera'  L'nlon,  the  Forces  of  Farm  Demonstration  Work,  the  State 
Department  of  Agriculture,  and  eapecially  those  engaged  la  instllute  work, 
because  if  the  Individual  farmer  la  not  Interested  he  will  not  apply  improved 
methods  of  farm  drainage  and  thereby  reap  the  benefits  to  which  he  Is  en- 
titled from  the  organized  districts  In  his  own  communities. 

We  feel  that  as  good  drainage  la  indispensable  to  good  road  construction 

and  maintenance,  that  this  AsGociation  Invite  every  highway  engineer  in  the 

state  to  become  Identified  with  the  Interests  and  activities  of  this  AsBocIatloo. 

There  are  flfty-nlne  delegates  registered,  representing  sixteen  counties  in 

the  state,  and  two  delegates  from  Virginia. 

M.  E.  Chappel,  Chairman. 
e.  e.  schoolet. 
Zeno  Moorb. 
H.  D.  BaowN. 

The  report  of  the  committee  waa  accepted  and  adopted  as  read. 

Conntfes  Represented  at  Conientlon 
The  following  counties  were  represented  at  the  Convention:     Beaufort, 
Edgecombe,  Gaston,  Greene,  Guilford,  Hyde,  Lenoir,  Nash,  New  Hanover, 
Orange,  Pender,  Robeson,  Wake,  Washington,  Wayne,  and  Wilson. 

Mr.  Brett,  chairman  of  the  Legislative  Committee,  made  the  follow- 
ing report : 

REPORT  OF  LEGISLATIVE  COMMITTEE. 
The  undersigned,  your  Legislative  Committee,  beg  to  offer  ihe  following  aa 
their  report: 

Since  the  Charlotte  meeting  of  the  Drainage  Association  your  committee 
has  discussed  at  various  times  the  matter  of  amendments  to  the  law  and  has 
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by  correspondence  gone  Into  thle  matter  with  several  members  of  the  Aaao- 
elation.  We  have  in  our  possession  a  considerable  amount  of  material  which 
we  have  collected  relative  to  proposed  amendments.  Realizing  that  In  order 
to  make  our  work  effective  we  must  take  time  and  give  careful  consideration 
to  the  amendments  proposed  and  to  the  relation  of  the  general  law  as  It  now 
stands,  we  recommend  to  the  Association  that  a  Legislative  Committee  be 
appointed  by  the  Association  to  which  we  will  give  the  data  collected  by  us 
and  with  wtilch  we  shall  be  pleaeed  to  cooperate  in  every  way.  We  recom- 
mend that  each  committee,  when  appointed,  set  aside  the  necessary  lime  and 
meet  at  some  central  point,  there  to  go  over  thoroughly  all  proposed  changes 
to  the  drainage  law,  and  to  put  the  same  In  shape  to  be  Introduced  at  the 
next  meeting  of  the  General  Assembly  of  Norib  Carolina. 

We  reapectfuily  recommend  to  the  Association  the  necessity  for  the  com- 
mittee so  appointed  to  give  of  its  time  a  sufficient  amount  to  see  that  the 
amendments  proposed  have  rareful  consideration  by  the  General  Assembly 
and  to  have  a  sufficient  number  of  Its  membership  present  In  Raleigh  to 
explain  and  defend  the  amendments  desired  and  to  see  that.  If  possible,  the 
recommendations  of  the  Association  are  carried  out  without  change. 

We  urge  on  every  member  of  the  North  Carolina  Drainage  Association  that 
amendments  destretl  be  considered  and  that  members  Interested  In  changes 
of  the  law  put  their  desires  in  writing  and  address  the  same  to  the  Chairman 
of  the  Legislative  Committee.  In  this  written  form  the  committee  will  have 
all  facts  before  It.  Respectfully  submitted, 

Lawrence  Bbett,  ChaiTtnan. 

John'  H.  Smau. 

John  P.  Kebb. 

M.  P.  H.  GOUVERNBVB. 

B.  B.  CbowelLh 

O.  B.   EEIJ.AB8. 

H.  W.  Thompson. 

J.  L.  Becton. 
DiectJsaiON 
ifr.  Brett;  We  have  Hfteen  pages  of  typewritten  matter  suttmltted  in  re- 
gard to  proposed  changes.  We  cannot  say  we  wll!  recommend  this  or  that 
until  we  have  all  In  band  that  we  want  to  consider,  because  we  do  not  want 
to  make  any  mistake  and  recommend  something  that  will  put  our  law  In 
such  a  shape  that  It  won't  work:  but  we  want  everybody  who  has  amend- 
ments to  I>e  taken  up  at  this  meeting  to  put  them  In  written  Form  and  report 
to  the  committee  appointed  today  and  we  will  hand  over  to  the  committee 
the  data  we  have,  so  that  when  this  committee  meets  prior  to  the  Legislature 
and  re-drafts  the  drainage  law,  they  will  have  all  the  Information  In  hand 
with  which  to  work.  We  cannot  say  we  recommend  this  today,  until  we  know 
if  something  better  Is  suggested.  iMcause  we  want  to  serve  all  parties  in  con- 
nection with  this  amendment. 

The  report  of  the  Legislative  Committee  was  adopted  as  read. 

The  report  of  the  Committee  on  Nominations  and  Next  Meeting  Place 
was  read  by  Mr.  C.  W.  Metigel,  in  the  absence  of  the  Chairman  of  the 
Committee,  Mr.  J.  A.  Wilkinson. 
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We.  tbe  Committee  on  Nomination  of  Otflcera  and  Next  Meeting  Place,  beg 
leave  to  Bubmit  our  report,  as  followa: 
Place  for  next  meeting — Belhaven. 
For  PresWcrti— Mr,  Lawrence  Brett,  WilBon. 
For  Secretary-Treoiurer—'DT.  Joseph  Hyde  Pratt,  Chapel  Hill. 
For  First  Txce-President — Mr.  P.  H.  Johnson,  Pantego. 
For  Becond  Tice-Presidenta  the  following: 

Anaon  County— E.  A.  Barrett.  Polkton.  - 

Beaufort  County — P.  H.  Johnson,  Pantego. 

BerUe  County— Francis  D.  Winston,  Windsor. 

Bladen  County — 0.  L.  Clark,  Clarkton. 

BninBwlck  County — Jackeon  Johneon,  Tow.n  Creek. 

CabarruB  County— J.  Lee  Crowell.  Concord. 

Chowan  County— W.  S.  Prlvott,  Edenton. 

ColumbuB  County — Joseph  A.  Brown,  Chadbourn. 

Cumberland  County — W.  A.  Beard,  Payettevllle. 

Cleveland  County — O.  P.  Hambrlght,  Kings  Mountain. 

Gates  County — A.  T.  Godwin.  Gateavllle. 

Guilford  County — M.  W.  Thompson,  Greensboro. 

Halifax  County — John  L.  Patterson,  Roanoke  Rapids. 

Harnett  County — A.  J.  Dunn. 

Hertford  County— R.  C.  Bridger,  WInton. 

Hyde  County — Greeley  Br  Inn. 

Iredell  County— E.  S.  Mllsaps,  Statesvllle. 

Jones  County — J.  H.  Bell,  Polloksvllle. 

Lincoln  County — W.  A.  Graham,  Lincolnton. 

Mecklenburg  County— W.  S.  Pharr,  Charlotte. 

New  Hanover  County — B.  F.  Keith,  Wllmlngtcm. 

Onslow  County — E.  M.  Koonce,  Jacksonville. 

Pender  County— J.  A.  Zlblln. 

Pitt  County — Alston  Grimes,  Orimesland. 

Robeson  County — J.  B.  Sellers,  Maxton. 

Roeklngham  County— R.  P.  Richardson.  Reidsvllle. 

Rowan  County — C.  M.  Miller.  Salisbury. 

Wake  County— J.  G.  Mills,  Wake  Forest. 

Wayne  County— W.  W.  Pelrce,  Goldsboro. 

Washington  County— Van  B.  Martin,  Plymouth. 
We  also  ask  that  the  President  appoint  second  vice-presidents  In  counties 
not  represented  on  the  list,  ae  be  may  see  flt. 

Respectfully  aulwnitted, 

J.  A.  Wilkinson,  Chairman. 

C.  W.  Menoeu 
F.  R.  Baker. 
W.  W.  Peibce. 
R.  M.  Squisbs. 

D.  B,  McNeill. 
T.  W.  Chambltbb. 
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Tile  report  was  accepted  and  upon  motion  the  Secretary  was  instructed 
to  cast  a  ballot  for  the  ofGcials  as  recommended  by  the  committee. 
These  were  declared  unanimously  elected. 

Belhaven  was  unanimously  voted  the  next  meeting  place. 

The  new  president  was  escorted  to  the  chair  by  Mr.  W.  E.  Allen  and 
Mr,  P.  H.  Johnson,  and  addressed  the  Convention  in  the  following  words: 

It  is  needless  to  say  tbat  I  consider  this  a  great  bonor.  I  have  been  inter- 
ested In  the  work  of  this  Association  from  the  beEinntng.  1  have  watched 
its  growth  with  a  great  deal  of  interest  and  have  done,  so  far  as  I  was  able, 
everything  possible  to  further  drainage  work  In  North  Carolina.  As  the  new 
President  ot  this  Association  I  shall  try  to  do  even  more  than  I  have  tried 
to  do  in  the  past,  and  to  work  and  to  give  my  time  to  the  interests  ot  thia 
Association  wherever  poselbte. 

I  appreciate  very  much  the  honor  you  have  given  me,  coming  as  It  did  very 
unexpectedly,  but  I  will  do  the  best  I  can  to  further  the  work  of  this  organl- 

Dr.  Pratt  called  attention  to  the  model  prepared  by  Mr.  F.  E.  Baker, 
illust,rating  tile  drainage  and  charts  illustrating  different  phases  of  tile 
drainage  which  were  exhibited  in  the  Opera  House.  He  also  called 
attention  to  the  points  of  interest  in  Wilson,  listed  on  the  last  page  of 
the  program,  and  to  "Peg  0'  My  Heart,"  which  would  be  played  in  the 
local  opera  house  the  evening  of  November  the  nineteenth. 

019011861017. 

Mr.  Small:  I  would  like  to  present  to  the  Association  this  thought,  In  the 
form  of  a  query:  Why  can't  we  have  four  hundred  or  Ave  hundred  dele- 
gates in  attendance  at  the  next  meeting  of  the  Association?  We  ought  to 
have  them.  I  am  sure  that  every  delegate  who  has  attended  this  session,  as 
during  every  past  session,  would  say  that  he  has  been  heneQCed  by  It.  I  am 
sure  that  they  have  been  benefited  and  have  beconie  more  or  less  enthusiastic 
over  the  Improvements  tbat  this  drainage  problem  has  been  emphasizing.  If 
that  1b  true  we  can  do  a  public  benefit  by  extending  that  Individual  benefit  to 
a  number  of  others.  If  I  may  make  a  suggestion  I  would  suggest  that  begin- 
ning two  months  before  the  next  meeting  of  the  Association  that  the  Presi- 
dent of  the  Association  adopt  this  plan:  By  looking  over  the  printed  pro- 
ceedings of  the  past  meetings  he  could  get  the  name  and  address  of  every 
delegate  who  has  attended  at  any  time,  and  a  letter  to  each  of  them,  together 
with  a  few  others  In  various  counties  whose  names  might  be  suggested,  ask- 
ing them  to  suggest  the  name  ol  every  citizen  In  their  county  who  might  be 
induced  to  attend  the  meeting.  Then,  having  obtained  a  complete  list  of 
perhaps  one  thousand  or  fifteen  hundred  names,  to  prepare  a  signed  letter  to 
be  sent  to  each  one  of  those  names,  setting  forth  as  briefiy  and  attractively  as 
possible,  In  not  more  than  one  page,  the  purposes  ot  this  Association,  Its 
claims  to  public  support  and  confidence,  and  asking  the  question  as  pointedly 
as  can  be  done  without  offense — whether  he  can  attend.  Enclose  a  stamped 
envelope  and  ask  him  to  write  whether  or  not  be  can  attend,  and  be  will  feel 
under  some  compunction  to  reply.    I  know  It  Involves  a  good  deal  of  trouble, 
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but  if  it  will  bring  to  our  oext  meeting  four  hundred  live  and  purposeful  del- 
egates it  will  be  tike  the  traveliog  man  from  Baltimore  wbo  made  a  trip  to 
North  Carolina  and  had  to  pay  three  dollars  for  a  quart  ot  whlake;.  But  he 
said  It  was  worth  the  coet;  so  this  effort  will  be  worth  alt  it  costs.  I  suggest 
that  the  President  do  this  because  the  Secretary  is  pretty  well  worked,  not 
only  with  this  Aesoclation  but  with  the  North  Carolina  Highway  Association 
and  eeveral  other  activities  of  the  state,  and  also  because  he  has  been  so 
closely  Identified  with  this  AaBoclatlon  that  a  new  name  might  be  a  little 
more  compelling,  and  I  believe  instead  of  the  delegates  to  the  next  meeting 
being  confined  to  the  area  near  the  place  of  meeting,  that  we  can  have  them 
scattered  through  the  state  more  largely  and,  in  addition,  increase  our  attend- 
ance certainly  one  hundred,  if  not  two  hundred.  We  are  all  subject  to  be 
Influenced  by  our  environment,  and  it  wont  do  to  let  this  attendance  get  too 
smalt,  for  if  we  do  some  will  say — nobody  else  is  taking  Interest,  why  should 
I?  If  we  can  get  tbree  hundred  or  four  hundred'  at  the  next  meeting  we  will 
have  a  new  start,  and  while  my  friend,  Mr.  Johnson,  can  talk  for  himself,  I 
want  to  say  that  Belhaven  Is  a  good  place  to  go  to.  It  is  a  nice  town — ^haa  a 
flne  public  school  building  and  fine  public  schools,  a  live  Board  of  Trade  and 
Secretary,  and  is  the  most  delightful  place  on  the  water  in  North  Carolina. 
The  point  I  vaat  to  make  is  to  have  tour  hundred  delegates  next  time  and 
resolve  to  help  the  President.  The  President  does  not  mind  work,  and  I  have 
always  found  that  the  more  work  a  man  does  the  mcae  he  can  do  and  does. 
After  an  experience  of  fifty  years  I  am  prepared  to  say  that  the  only  men 
who  really  perform  their  promises  and  do  all  the  work  allotted  to  them  sys- 
tematically and  on  time  are  the  men  who  have  plenty  to  do  alt  the  time. 

JIfr.  Johnson;  I  would  like  to  suggest  Just  one  query  that  should  appear 
In  tliat  letter  to  t>e  sent  to  tbe  delegates:  "Have  you  ever  been  to  Bel- 
haven?  If  not,  why  notT"  And  I  want  to  say  to  you  that  we  will  promise 
every  one  wbo  attends  that  Convention  that  we  will  show  you  actual  develop- 
ment, not  only  of  canals  that  have  been  cut,  but  we  will  show  you  land  being 
cleared  in  all  stages,  l)eglnnlng  where  the  flrst  trees  are  t>eing  cut  down  and 
ending  in  a  bumper  corn  crop.  In  addition  to  that  we  will  take  you  down 
and  show  you  the  Mattamuskeet  Lake  project  and  we  will  show  you  that  we 
have  ample  accommodation  to  take  care  of  the  four  hundred  delegates,  and 
more  if  they  come,  and  we  shall  l>e  greatly  disappointed  If  we  have  less  than 
four  hundred  present 

To  the  President  I  want  to  say  that  the  Board  of  Trade  will  be  glad  to 
cooperate  with  him  in  any  scheme  he  may  devise  to  help  get  that  crowd  there. 
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LETTER  OF  TRANSMITTAL. 

Chapel  Hill,  N.  C,  September  1, 1915. 
To  His  Excellency,  Honobable  Locke  Craig, 

Governor  of  North  Carolina. 
Sir: — On  account  of  the  importance  of  the  protection  of  our  forests 
from  fire,  I  herewith  submit  for  publication,  as  Economic  Paper  42,  a 
report  on  the  Proceedings  of  a  Special  Conference  that  was  held  at 
Montreat,  North  Carolina,  July  8,  which  took  up  the  organization  of 
cooperative  foreat-fire  protective  areas  in  North  Carolina.  Aa  a  result 
of  this  conference,  aeveral'of  these  areas  or  districts  have  already  been 
established.  Yours  respectfully, 

Joseph  Hyde  Pratt, 
State  Geologist. 
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PREFACE. 


The  enactment  of  the  new  forest  fire  law  by  the  General  Assembly  of 
1915  made  possible  cooperation  between  the  Federal  Government  and 
the  State  Geological  Board  in  forest  fire  protection.  An  agreement  was 
thereupon  entered  into  between  the  Secretary  of  Agriculture  and  the 
State  Geologist  whereby  a  sum  not  to  exceed  $2,000  per  year  might  be 
spent  in  North  Carolina  by  the  Federal  Government,  under  the  Weeks 
Law,  for  the  employment  of  patrolmen  and  lookout  watchmen  in  a  defi- 
nite scheme  of  fire  protection  organized  and  controlled  by  the  State 
forestry  authorities. 

The  Federal  Government,  however,  has  always  required  a  certain 
amount  of  cooperation  from  the  local  landowners  as  well  as  from  the 
State  authorities  before  spending  money  to  assist  in  this  work.  In  order, 
therefore,  to  get  the  different  interests  together,  and  to  arrive  at  some 
understanding  which  might  result  in  getting  this  most  important  work 
started  in  North  Carolina,  the  State  Forester  called  a  special  conference 
on  this  subject  to  meet  at  Montreat,  N.  C,  on  the  second  afternoon  of 
the  Conference  on  Forestry  and  Nature  Study.  Western  North  Carolina 
lumbermen  and  other  landowners,  manufacturers  using  timber,  railroad 
companies  operating  iu  that  region,  cities  and  towns,  as  well  as  interested 
associations,  were  invited  and  urged  to  send  representatives.  A  good 
number  accepted,  as  will  be  seen  from  the  list  of  those  present.  The 
Federal  Government's  cordial  cooperation  in  the  program  was  of  the 
greatest  assistance. 

The  following  account  of  the  proceedings  of  the  Special  Conference 
is  published  for  the  information  of  those  landowners  who  did  not  attend, 
yet  who  may  be  interested  in  cooperative  forest  fire  protection,  which  is 
recognized  as  the  most  effective  means  of  reducing  the  fire  loss. 

Joseph  HrnE  Pkatt, 

State  Geologist. 
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LIST  OF  REPRESENTATIVES  IN 
ATTENDANCE. 


R.  F.  Brewer,  Land  and  Industrial  Agent,  C.  C.  &  O. 
Rallwajr Jobnson  City,  Tenn. 

B.  E.  Rice,  Industrial  Agent,  Norfolk  Southern  Rail- 
way aud  Jobu  L.  Roper  Lumber  Company Norfolk,  Va, 

F.  S.  Collins,  Southern  Railway  Company Ashevllle,  N.  C. 

A.  S.  GuERABD,  Southern  Railway  Company Asheyllle,  N.  C. 

J.  L.  Hatch,  Southern  Railway  Company Salisbury,  N.  C. 

F.  SiiKELEATHEB,  City  Water  Department -. Ashevllle,  N.  C. 

D.  Hidden  Ramsey,  City  Water  Department Asberille,  N.  C, 

G.  S.  Powell,  Appalachian  Park  Association ^Ashevllle,  N.  C. 

S,  P.  Ravenel,  Appalachian  Park  Association Blltmore,  N.  C. 

T.  B.  FisLEY,  Tlmberland  Owner North  Wilhesboro,  X.  C. 

P.  L.  Winchester,  Champion  Fiber  Company Canton,  N.  C. 

G.  L.  Wood,  Montvale  Lumber  Company,  R.  E.  Wood 
Lumber  Company Baltimore,  Md. 

B.  H.  Stone,  Ptlster  &  Vogel  Land  Company BlalrsvlUe,  Ga. 

F.  L.  Blythe.  Eastern  Cherokee  Indians Cherokee.  N.  C. 

F.  M,  Pebj.ey,  Perley  &  Crockett  Lumber  Company Black  Mountain,  N.  C. 

J.  W.  Church,  Forestry  Club Tryon,  N,  C. 

W.  T.  LiNDSET.  Forestry  Club Tryon,  N.  C. 

Geoboe  B.  Cobe.  Forestry  Club Tryon,  N.  C. 

B.  C.  A.  VON  Kahlden,  Forestry  Club Tryon,  N.  C. 

WiLUAU  M.  Hall,  U.  S,  Forest  Service Washington,  D.  C. 

J.  G.  Peters,  U.  S.  Forest  Service Washington,  D.  C. 

W.  W.  Ashe,  V.  S.  Forest  Service Washington,  D.  C. 

L.  L.  Bishop,  U.  S.  Forest  Service Marlon.  N.  C. 

J.  J.  Fritz,  U.  S.  Forest  Service Highlands.  N.  C. 

R.  F.  Hbmmisgway.  U.  S.  Forest  Service Andrews,  N.  C. 

Verne  Rhoades,  U.  S.  Forest  Service Ashevllle,  N.  C. 

E.  P.  Bushnell.  U.  S.  Forest  Service ..Ashevllle.  N.  C. 

John  Rhs Wins  ton- Salem.  N.  C. 

Joseph  Hyde  Pratt,  State  Geologist ^Chapel  Hill,  N.  C. 

J.  S.  II0LUE.S,  State  Forestef Chapel  Hill,  N.  C. 
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ORGANIZATION  OF  COOPERATIVE  FOREST-FIRE 
PROTECTIVE  AREAS  IN  NORTH  CAROLINA. 

CONFERENCE  HELD  AT  MONTREAT.  N.  C. 
ThurBday,  July  8.  1915,  3  P.  M. 
JOSEPH  HYDE  PRATT,  Chairman. 

PROCEEDINGS. 

Db,  Peatt  :  It  may  be  well  at  the  beginning  of  tbia  conference  to  state 
briefly  what  the  North  Carolina  Foreot  Fire  Law  really  means  to  the 
State.  It  is  the  result  of  an  educational  campaign  carried  on  by  the 
North  Carolina  Forestry  Association,  the  State  Geological  and  Economic 
Survey,  the  various  women's  clubs  throughout  the  State,  certain  town- 
ship clubs,  and  others  interested  in  forestry  work. 

The  act  authorizes  the  Geological  Board  to  take  up  the  proposition, 
or  the  problem,  of  protecting  the  forests  from  fire.  While  there  is  no 
direct  appropriation  made  under  this  particular  act,  the  Geological 
Board  has  an  appropriation  for  forestry  purposes,  and  from  this  appro- 
priation we  have  been  able  to  set  aside  a  certain  amount  that  can  be  used 
under  this  act ;  that  is,  used  in  connection  with  the  carrying  out  of  the 
purposes  of  this  act. 

Under  this  act  the  Forester  appointed  by  the  Geological  Board  (in  this 
case,  Mr:  Holmes)  is  made  State  Forester  and  ex  officio  State  Forest 
Warden.  The  board  is  also  given  authority  under  the  act  to  appoint 
forest  wardens  who  will  have  the  same  rights  and  powers  as  deputy 
sheriffs;  in  other  words,  they  can  make  arrests  without  a  warrant  in 
carrying  out  the  laws  that  have  been  passed  by  the  General  Assembly 
relating  to  forest  fires.  The  State  also  has  the  right  to  require  the  aerv- 
ices  of  men  and  teams  to  assist  in  fighting  any  fire  that  may  he  started. 
The  act  is  liberal  and  broad  in  the  power  that  it  gives  to  the  State  For- 
ester in  connection  with  this  work. 

The  wardens,  patrolmen,  and  others  must  he  paid  for  their  services. 
The  act  regulates  their  compensation,  but  makes  no  appropriation  for 
this  purpose.  In  order  to  carry  on  the  work  and  protect  certain  areas  of 
our  forests  from  fire,  funds  must  be  raised  in  some  way. 

Through  the  passage  of  this  Forestry  Act  we  are  able  to  cooperate  with 
the  Federal  Government  under  the  Weeks  Law,  which  we  have  not  been 
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able  to  do  up  to  tlie  present  time  because  we  have  had  no  State  forest  fire 
law.  We  have  had  laws  relating  to  forest  fires,  about  starting  fires  and 
estinguishing  firesj  but  we  have  had  no  machinery  whatever  that  could 
in  any  way  enforce  these  laws.  The  new  act  gives  the  machinery  neces- 
sary to  enforce  the  laws  that  have  been  passed  and  that  may  bc'passed, 
provided  we  can  raise  suf&cient  revenue  to  pay  the  men  that  act  as 
wardens  and  patrolmen  under  the  authority  of  the  Geological  Board. 

An  agreement  has  been  entered  into  between  the  Geological  Board  and 
the  United  States  Department  of  Agriculture  by  which,  under  the  Weeks 
Law,  we  will  obtain  from  the  Federal  Government  $3,000  that  can  be 
expended  in  the  protection  of  forests  from  fire;  this  amount  being  sup- 
plemented by  $2,000  from  the  Geological  Board,  which  is  to  be  spent  in 
paying  salary  and  expenses  of  the  State  Forester;  in  posting  fire-warning 
signs,  in  educational  work,  and  preparing  publications  relating  to  forest 
fires.  Now,  we  want  to  supplement  this  amount,  if  possible,  by  con- 
tributions from  individuals,  from  corporations,  from  railroads,  and 
others  who  are  interested  in  the  protection  of  our  forests.  The  chief 
reason  for  this  conference  today  is  to  obtain  your  cooperation  in  this 
work  of  protecting  our  forests  from  fire. 

I  might  as  well  state,  at  the  outset,  that  there  is  no  use  taking  what 
money  we  can  raise — for  it  will  only  be  a  comparatively  small  amount — 
and  trying  to  spread  it  out  in  a  thin  layer  all  over  the  forested  areas  of 
North  Carolina,  for  if  we  do  we  wUl  not  get  results.  It  seems  to  me,  as 
we  have  considered  the  situation,  that  the  best  plan  for  us  to  follow  is  to 
take  certain  definite  areas  or  districts  to  which  a  sufficient  appropriation 
can  be  made  that  will  insure  putting  into  effect  adequate  measures  for 
protecting  these  areas  from  fire. 

Of  course,  the  work  will  be  done  under  the  direct  supervision  of  the 
State  officials,  but  with  the  approval  of  the  United  States  Forest  Service. 
It  means  that  the  actual  plan  of  work  will  be  the  same  as  has  been  inau- 
gurated hy  the  Forest  Service  in  other  sections  of  the  country  and  in  con- 
nection with  the  protection  of  their  own  lands  in  this  State. 

We  have  not  as  yet  selected  the  areas  to  be  protected;  these  recom- 
mendations will  be  by  the  Geological  Board,  and  will  have  to  be  approved 
by  the  Forest  Service,  As  yet,  we  have  not  made  any  recommendations 
as  to  what  areas  we  shall  start  with  in  carrying  out  this  system  of  pro- 
tection of  our  forests,  with  the  exception  of  the  Mount  Mitchell  area, 
whose  purchase  was  authorized  by  the  General  Assembly  of  1915  and 
which  will  be  a  State  forest.  Outside  of  this,  nothing  has  been  decided 
upon,  and  as  you  can  see,  from  the  calling  of  this  conference,  it  will 
depend  largely  on  the  support  and  cooperation  that  we  can  get  from 
those  interested  in  certain  forested  districts. 
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I  think  I  am  voicing  the  opinion  of  othera  in  this  State,  of  the  mem- 
bers of  the  Geological  Board  (who  considered  this  question  at  their 
semiannual  meeting  last  week),  as  well  as  of  members  of  the  Forest 
Service,  when  I  say  that  we  wish,  as  far  as  possible,  to  obtain  a  few 
large  areas  to  protect  rather  than  a  larger  number  of  small  areas.  In 
other  words,  what  we  have  to  do  and  what  we  must  do  during  the  coming 
two  years  is  to  make  such  a  showing  in  carrying  out  the  provisions  of 
the  Forest  Fire  Act  that  when  we  go  before  the  General  Assembly  in 
1917  there  will  be  no  question  whatever  but  that  we  will  get  an  adequate 
appropriation  for  the  protection  of  the  forests  of  North  Carolina,  I 
believe  it  can  and  will  be  done.  I  see  no  reason  why  we  cannot  take  cer- 
tain areas  and  prove  indisputably  and  definitely  that  the  law  can  be 
made  efiFective  in  the  protection  of  the  forests. 

This  afternoon  I  hope  we  can  have  an  open  discussion  of  the  operation 
of  the  State  Forest  Fire  Act,  and  also  statements  as  to  what  you  think 
can  be  done  by  you  as  representatives  of  certain  sections  in  cooperating 
with  us  in  carrying  on  this  work. 

Mr.  Peters  :  Gentlemen,  the  part  of  the  Weeks  Law  which  relates  to 
cooperation  with  States  in  forest-fire  protection  provides,  first,  that  the 
protection  must  be  confined  to  the  watersheds  of  navigable  streams; 
second,  that  the  State  must  establish  by  law  a  system  of  fire  protection; 
and,  third,  that  the  Federal  Government  cannot  expend  more  money  in 
any  year  than  the  State  itself  expends.  The  present  total  yearly  appro- 
priation for  this  cooperation  is  $100,000, 

North  Carolina,  through  the  law  which  Dr.  Pratt  baa  just  explained, 
has  met  all  three  conditions.  The  State  has  requested  cooperation,  and 
the  Government  has  agreed  to  allot  to  the  State  $2,000.  I  am  sorry  that 
it  cannot  be  more,  hut  we  are  duplicating  the  State's  fund,  and  that  is  as 
much  as  we  can  do.  State  Forester  Holmes  has  been  appointed  a  col- 
laborator in  the  Forest  Service  and  thereby  given  authority  to  employ 
men  to  do  patrol  or  lookout  work.  Practically  all  of  the  Federal  fund 
will  be  used  for  the  hire  of  these  men. 

The  State  will  offset  the  Federal  expenditure  by  the  portion  of  the 
State  Forester's  salary  and  expenses  and  the  administration  charges  of 
his  office  which  are  properly  chargeable  to  fire  protection,  together  with 
such  printing  charges  as  may  be  incurred  for  publicity  work  in  fire  pro- 
tection, that  is,  posters,  fire  notices  like  those  Mr.  Holmes  has  gotten  out, 
and  such  notices  as  you  see  tacked  up  around  this  room,  which  with  few 
exceptions  are  used  by  the  Federal  Service. 

Unfortunately,  the  State  has  no  funds  for  hiring  patrolmen  or  lookout 
watchmen;  so  what  we  propose  to  do  is  to  place  Federal  men  of  this 
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character  on  areaa  where  the  private  ownera  themaelvea  are  taking  or 
are  willing  to  take  an  active  interest.  What  I  mean  by  active  interest  is 
actual  cooperation  in  the  form  of  hire  of  patrolmen,  establishment  of 
lookout  stations,  or  other  lines  of  Tvork  which  show  an  expenditure  of 
funds.  Of  course,  we  would  want  the  owners  to  agree  to  pay  the  coat  of 
any  fire-fighting  expense  which  may  result  from  firea  that  start  on  their 
lands.  Naturally,  we  do  not  want  to  place  our  men  on  areas  where,  if  a 
fire  occurs,  they  are  unable  to  put  it  out  for  lack  of  funds.  You  can 
readily  see  the  impracticability  of  that. 

The  work  should  be  organized  so  that  the  area  to  be  protected  will  be 
divided  into  patrol  districts.  I  suppose  it  would  keep  one  man  fairly 
hvsf  to  patrol  10,000  acres  in  this  region  and  do  it  thoroughly.  This 
area  be  should  subdivide  into  smaller  districts,  and  appoint  in  each  a 
man  to  act  as  foreman  in  time  of  a  fire,  whom  he  could  rely  on  to  get  a 
crowd  of  men  together  and  endeavor  to  extinguish  the  fire.  Fires  are 
reported  by  various  means.  The  best  we  know  of  at  the  present  time  is 
the  telephone.  One  of  the  most  practical  ways  of  securing  quick  notifi- 
cation here  is  for  timber  owners  to  extend  their  telephone  systems  up  to 
lookout  stations  on  prominent  mountains.  Federal  watchmen  might  be 
placed  there,  and,  when  they  discover  fires,  they  can  notify  some  one  in 
the  valley  beneath.  Thus  considerable  time  would  be  saved.  It  all  boils 
down  to  this :  that  in  order  to  get  effective  protection  you  ought  to  be 
prepared,  and  you  ought  to  plan  your  methods  in  advance.  If  you  wait 
to  act  until  the  fire  has  started,  somebody  will  get  stampeded  and  a  lot 
of  mistakes  will  be  made. 

I  think  the  best  means  that  private  timber  owners  can  adopt  to  meet 
the  danger  from  fire  which  is  common  to  all  in  this  locality  is  to  organize 
a  timber  protective  association.  A  number  of  such  associations  have 
been  formed,  and  I  wish  to  present  for  your  consideration  the  numerous 
reasons  for  organizing  one.  We  hear  of  cooperative  societies  being 
formed  in  various  parts  of  the  country  to  reduce  the  high  cost  of  living. 
Why  not  organize  a  cooperative  society  or  association  in  North  Carolina 
to  reduce  the  high  cost  of  forest  firea,  that  is,  the  large  damage  from 
forest  fires  and  the  cost  of  protection  against  themt  This  is  not  a  new 
idea,  and  it  is  significant  that  wherever  put  into  effect  it  has  worked  out 
succeasfuUy,  and  not  one  of  the  organizations  has  been  discontinued. 

Timber  owners'  protective  associations  were  first  established  on  a  large 
scale  in  Idaho  in  1906,  and  since  then  the  movement  has  spread  through 
the  northern  tier  of  States  to  the  Pacific  and  Atlantic  coasts,  and  is 
gradually  reaching  into  the  Southern  States.  Some  forty  associations 
of  this  character  have  been  organized  in  the  States  of  California,  Oregon, 
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Washington,  Idaho,  Montana,  Michigan,  New  Hampshire,  Maine,  Penn- 
sylvania, West  Virginia,  and  Kentucky.  I  think  you  will  make  no  mis- 
take by  forming  an  association  in  Xorth  Carolina. 

Thousands  of  acres  in  this  State  are  covered  with  coniferous  foresta 
similar  to  those  of  the  Northern  States  and  West  Virginia,  and  subject, 
as  all  of  you  know,  to  fires  that  sweep  up  into  the  tree-tops  and  destroy 
entire  stands.  In  your  hardwood  forests  the  damage  to  merchantable 
timber  is  confined  chiefly  to  the  butts  of  the  trees,  which  repeated  fires 
leave  scarred  and  hollow,  thus  making  them  much  more  liable  to  attacks 
from  insects  and  fungi. 

The  loss  from  fire  in  this  State  has  been  enormous.  Based  on  the  sta- 
tistics collected  by  your  State  Forester,  which,  I  might  add,  are  among 
the  best  available  for  any  State,  the  average  number  of  fires  reported 
yearly  for  the  period  1909  to  1913  is  about  650,  and  the  area  burned  over 
about  400,000  acres  with  a  money  loss  of  approximately  $450,000.  But 
these  are  only  present  losses,  those  which  are  tangible.  In  addition, 
there  are  great  future  losses,  including  the  destruction  of  small  trees 
upon  which  depends  the  permanency  of  the  lumber  industry  in  this 
State;  the  deterioration  of  the  soil  and  the  forest;  the  crowding  out  of 
valuable  timber  trees  by  inferior  ones;  damage  to  water  resources; 
interruption  of  business;  and  depreciation  of  property.  Such  losses  can 
best  be  reduced  by  the  organized  joint  eflfort  of  all  interests  concerned. 
As  a  means  toward  this  end,  I  strongly  urge  you,  gentlemen,  to  form  a 
protective  association. 

As  a  rule,  associations  of  this  kind  are  organized  as  follows :  Each  has 
its  by-laws  and  ezecutive  officers;  a  board  of  directors  detennines  its 
general  policies;  a  forester  or  chief  fire  warden  supen'iseB  the  field  work. 
All  timber  owners  are  invited  to  join,  from  the  large  corporation  to  the 
owner  of,  say,  100  acres.  Funds  are  raised  by  assessment  on  an  acreage 
basis,  from  less  than  1  cent  an  acre  up.  Usually  each  member,  whether 
his  acreage  is  large  or  small,  has  equal  vote  in  association  affairs.  Patrol- 
men and  other  members  of  the  field  force  are  given  police  powers  and 
authority  to  summon  help  to  fight  firea  through  appointment  as  town- 
ship, county,  or  State  fire  wardens.  I  have  here  the  constitutions  and 
by-laws  of  some  of  these  associations  for  your  information. 

The  Coeur  d'Alene  Timber  Protective  Association  in  northern  Idaho 
was  the  first  of  its  kind  to  be  organized,  and  its  constitution  has  been  the 
basis  for  practically  all  the  associations  which  have  followed.  It  is  the 
one  the  West  Virginia  Association  followed.  I  was  fortunate  enough  to 
he  on  hand  when  that  association  was  organized,  and  the  owners  adopted 
this  constitution  with  the  exceptions  that  the  assessment  was  limited  to 
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1  cent  per  acre  per  year  and  each  member  was  entitled  to  one  vote  for 
every  thousand  acres,  each  heing  entitled  to  at  least  one  vote,  no  matter 
how  small  his  property.  One  of  the  Oregon  associations  requires  a 
member  to  stand  the  expense  of  fighting  a  fire  which  occurs  on  his  land, 
for  the  first  48  hours,  before  he.can  draw  ou  the  association  fund. 

So  beneficial  have  been*  the  results  of  cooperative  effort  that  practi- 
cally no  member  has  withdrawn  from  an  association.  On  the  contrary, 
roembera  are  willing  to  contribute  more  liberally.  At  1  cent  an  acre,  a 
member  would  pay  $200  on  20,000  acres.  "Without  organized  protection 
he  might  spend  that  much  fighting  a  single  fire,  not  to  mention  his  loss 
in  timber  burned  and  in  shutting  down  his  camps  and  mills.  Under  the 
association  plan  he  not  only  has  fewer  fires  and  gets  oS  cheaper,  but 
escapes  the  worry  also.  I  believe  that  through  cooperative  patrol  and 
fire  fighting  the  loss  can  be  greatly  reduced  in  your  forests. 

The  cost  would  be  small,  considering  the  value  of  the  property  insured. 
I  will  give  you  some  idea  of  the  costs  where  associations  have  been 
formed.  The  Central  "West  Virginia  Fire  Protective  .iissociation.  repre- 
senting 700,000  acres,  began  active  operations  in  the  fall  of  1914  and 
expended  during  that  period  approximately  $2,837,  as  follows : 

Field   manager,   or  Cblef  Fire   Warden,   salary,   6  montbs 

@  J125 1  750.00 

Expenses i 437.59 

Patrolmen's  salaries  and  expenses 1,184.56 

PrIntinK,  stationery,  posters 61.68 

PubUdty  work 66.00 

Postage 23.24 

TeleDbone  construction 30&3I 

Miscellaneous 7.53 

Total ?2.836.91 

Concerning  the  reduction  of  the  usual  fire  loss  in  the  territory  of  this 
Association,  the  report  says : 

"In  discussing  tbe  work  done.  It  Is  necessary  to  mention  that  the  system  of 
protection  was  given  as  severe  a  test  during  tbe  past  months  ot  September, 
October,  and  November  as  could  well  be  Imagined.  It  bai>peued  that  this  fall 
bas  been  tbe  driest  and  most  dangerous  for  fires  of  any  tbat  has  been  known 
In  tbe  State,  and  large  destruction  of  timber  bas  been  reported  outside  of 
those  sections  under  protection.  In  Monroe  County,  just  south  of  the  area 
In  which  we  are  interested,  one  Hre  is  said  to  hare  covered  tweuty-flve  thou- 
sand (25.000)  acres,  with  considerable  loss;  and  In  all  of  tbe  counties  tliere 
has  been  unusually  taeavy  loss,  despite  tbe  special  eftort  that  bas  been  made 
this  year  by  the  Ktate  to  keep  down  flre  damaKC.  In  tbe  Association  area  we 
have  bad  forty   (40)  Qres.    Our  men  have  fought  some  flfty-slx   (56)  fires. 
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iBcIudiDg  twelve  (12)  that  bappeDeiJ  to  start  on  adjoining  land  and  were  con- 
trolled before  they  reached  ua.  The  forty  (40)  fires  burned  over  an  area  of 
2,189  acres  upon  our  land.  Most  of  the  fires  were  fought  when  they  were 
small  and  stopped  before  they  galued  headway  Ruffldent  to  cause  great  dan- 
ger, and  most  of  the  fires  started  1»  brush  or  cut-over  land  end  were  slopped 
before  they  reached  good  timber.  The  loss  is  altout  two-sevenths  of  1  per 
cent  of  the  area  protected.  There  are  no  definfte  records  In  previous  years 
by  which  to  comi)are  this,  but  according  to  trustworthy  reiiort  there  has  been 
an  actual  and  large  reduction  in  the  area  usually  bumed  over,  some  placing 
It  as  high  as  T5  per  cent.  Thus,  to  reduce  the  normal  area  of  fire  damage  in 
a  year  when  all  other  regions  suffered  loss  far  above  the  average,  should  be 
sufficient  proof  that  the  system  applied  can  produce  the  desired  result;  and 
should.  In  a  normal  year,  result  In  a  still  smaller  |)er  cent  of  damage,  which 
we  hope  to  show  In  1915." 

The  New  Hampshire  Timberland  Owners'  Association,  with  approxi- 
mately 1,000,000  acres,  expended  in  1913  $9,767.44,  as  follows : 

Patrol ^ ?6.1&i.20 

Mountain  lookout  station 150.57 

Telephone  account : 

repairs 102.te 

exchange  and  toll  expense 24-1.14 

District  chiefs 010-50 

Advertising 68.2T 

Salary 1,500.00 

Office  expenses 306.84 

Traveling  expenses 500.00 

$9,707.44 

The  Coeur  d'Alene  Timber  Protective  Association  of  Idaho,  with 
440,890  acres,  expended  in  1913  $5,756.70,  as  follows: 

Contribution  to  Western  Forestry  and  Conservation  Associa- 
tion   $    860.38 

Telephone  construction  and  maintenance 407.00 

Salary  of  fire  warden 1.200.00 

Office  e:ipen3e3 283.98 

Transportation 140.03 

Cleaning  out  old  trails 397.60 

Six  saddle  horses 250.00 

Patrolling 1.543.00 

lighting  flres 187.07 

Miscellaneous  espenaes 387.65 

¥5.796.70 
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Expenses  will  vary  -with  the  seasonal  hazard,  A  skeleton  force  is 
maintained  during  normal  seasons,  which  is  increased  as  the  danger 
becomes  greater.  Experience  has  demonstrated  that  the  cost  decreases 
as  time  goes  on,  because  of  increased  respect  for  the  fire  laws  and  the 
addition  of  new  members  to  the  association.  As  a  rule,  at  the  start 
many  timber  owners  do  not  join,  and  those  who  do  have  to  pay  for  pro- 
tecting the  other  fellow's  land  in  order  to  protect  their  own.  But  gradu- 
ally the  delinquents  come  in,  and  so  the  pro  rata  is  decreased. 

The  association  exists  primarily  for  actual  field  work,  but  it  adds  tre- 
mendous strength  to  the  whole  protective  movement  through  its  ability 
to  educate  the  public  and  shape  remedial  legislation.  A  patrolman  cau- 
tioning a  logger  or  a  hunter  to  be  careful  with  fire,  or  prosecuting  an 
offender,  is  immensely  stronger  with  a  broad,  useful  organization  back 
of  him  than  he  would  be  as  the  employee  of  one  timber  owner.  An  asso- 
ciation that  can  show  its  own  liberal  expenditure  and  practical  results 
has  an  unquestionable  right  to  suggest  legislation  and  request  appro- 
priations for  State  work. 

The  chief  advantages  of  association  over  individual  effort  are  that 
responsibility  is  centralized,  the  work  is  systematized  and  conducted 
more  efficiently,  and  the  coat  is  kept  at  a  minimum  through  lack  of 
duplication  of  the  various  activities. 

Gentlemen,  I  earnestly  hope  that  we  can  all  get  together  and  cooperate 
in  this  work  of  fire  prote,ction  in  North  Carolina. 

I  thank  you  very  much. 

Db.  Pbatt:  I  was  very  much  interested  in  what  Mr,  Peters  had  to 
say  in  regard  to  these  cooperative  forest  fire  associations ;  that  is,  pro- 
tective associations.  It  seems  as  though  we  could,  here  in  North  Caro- 
lina, divide  the  State  into  large  districts  and  try  to  get  the  lumbermen 
in  the  districts  to  organize  and  cooperate  with  each  other  and  the  State 
and  Federal  governments,  and  thus  get  some  pretty  effective  results  in 
the  protection  of  our  forests  from  fires. 

There  is  one  point  that  I  want  to  bring  out,  which  I  do  not  think  Mr, 
Peters  spoke  of,  and  that  is,  if  you  organize  without  any  relation  at  all 
to  the  State  you  have  little  or  no  authority  in  regard  to  the  enforcement 
of  any  of  the  laws.  In  other  words,  your  men  may  be  patrolmen,  hut 
really  not  wardens ;  they  have  no  legal  authority.  But  if  you  cooperate 
with  the  State,  the  State  Forest  "Warden,  who  is  the  same  person  as  the 
State  Forester,  then  has  the  authority  to  appoint,  with  the  approval  of 
the  Geological  Board,  your  wardens  and  your  patrolmen,  and  they  are 
given  the  authority  authorized  in  the  North  Carolina  Forest  Fire  Act. 
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So  in  that  way  the  men  who  are  going  to  be  the  patrolmen  have  the 
authority  designated  in  that  act. 

There  are  several  landowners  in  this  State  who  have  been  protecting 
their  lands  and  have  obtained  some  pretty  good  results;  their  patrolmen 
have,  however,  insufficient  authority.  They  have  no  way  of  bringing  a 
man  to  justice  without  going  out  and  getting  some  one  to  issue  a  warrant 
for  him.  If  they  were  forest  wardens,  under  this  present  act,  they  could 
arrest  the  man  at  once,  and  a  few  arrests,  I  think,  would  stop  a  great 
deal  of  the  carelessness  that  now  results  in  so  many  of  our  forest  fires. 

I  would  like  to  hear  from  all  of  you  who  are  representing  luiober  com- 
panies, railroads,  etc.,  your  ideas  as  to  the  possibility  of  doing  effective 
work  through  Forest  Fire  Associations  in  North  Carolina. 

The  Conference  is  open. 

Mr.  Lindsay  :  I  represent  an  organization,  the  Tryon  Forestry  Asso- 
ciation, a  club  already  organized  for  this  very  purpose,  i.  e.,  forest  pro- 
tection. Onr  delegation  comes  here  without  authority  to  pledge  any 
amount  of  money,  and,  in  fact,  without  authority  to  make  any  pledge, 
but  we  delegates  take  it  upon  ourselves  to  pledge  that  we  will  fight  the 
fires  and  pay  all  the  expenses  of  fighting  the  fires,  and  not  only  that,  but 
we  will  do  all  the  missionary  work  possible  in  awakening  the  people  to 
the  necessity  of  fighting  fires,  provided  the  United  States  Government 
and  the  Geological  Board  will  see  fit  to  place  a  patrolman  in  Tryon 
Township.  Tryon  Township  has  about  10,000  acres  of  land  to  protert. 
I  believe  in  a  small  area  to  protect.  We  do  not  want  a'county  organiza- 
tion ;  we  want  a  township  organization,  and  I  would  ask  for  the  respect- 
ful consideration  of  the  appointment  of  a  United  States  patrolman  for 
Tryon  Township. 

I  would  like  to  state  right  here  that  we  do  not  think  it  wise  to  appoint 
any  local  man  for  the  fire  patrolman.  We  would  rather  have  a  man  with 
the  United  States  Government  seal  upon  him,  a  man  with  the  right  to 
make  arrests  and  a  man  that  would  be  perfectly  unbiased  and  not  afraid 
to  arrest  any  man,  whether  he  is  kin  to  him  or  not. 

I  ask  your  respectful  consideration  of  this  appointment. 

Db,  Pkatt:  Mr.  Hall,  have  you  ever  cooperated  directly  with  rail- 
roads \ 

Mr.  Hall  :  I  think  we  have.  Possibly  Mr.  Peters  knows  more  about 
it  than  I. 

Dtt.  Pkatt  :  Mr.  Peters,  have  you  ever  cooperated  in  any  way  with 
the  railroads,  and  how  can  we  get  them  particularly  interested  in  cooper- 
ative fire  protection ) 
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Mr.  Peters  :  The  best  examples  I  know  of  are  those  where  the  Forest 
Service  is  cooperating  wilh  certain  of  the  western  railroads,  as  the 
Northern  Pacific  and  Great  Korthem,  which  own  large  areas  of  timber- 
land  in  some  of  our  National  Forests.  Agreements  have  been  entered 
into  with  these  roads  whereby  the  eompanies  will  keep  clear  of  inflam- 
mable material  &  strip  of  varying  width,  as  conditions  may  demand,  up 
to  200  feet  beyond  the  right  of  way,  and  to  provide  all  locomotives  which 
do  not  burn  oil  with  suitable  spark  arresters  and  other  standard  equip- 
ment to  prevent  the  dropping  of  fire.  The  protected  strip  is  designated 
jointly  by  representatives  of  the  railroad  and  the  Forest  Service.  The 
work  of  clearing  the  strip  satisfactorily,  including  disposal  of  all  slash 
and  refuse,  is  done  by  the  railroads  under  the  supervision  of  the  Forest 
Service. 

The  actual  fighting  of  fires  is  also  provided  for.  Prompt  notification 
is  given  to  Forest  officers  of  all  fires  discovered  by  railroad  employees. 
Telephone  lines  to  make  this  possible  have  been  put  up  by  the  Forest 
Service,  using  the  companies'  poles  wherever  desirable.  "Warning  whis- 
tles are  sounded  by  locomotives  when  fires  are  discovered.  Forces  of  fire 
fighters  are  assembled  on  the  outbreak  of  fires,  made  up  of  Forest  officers, 
railroad  employees,  and  such  temporary  labor  as  can  be  gathered  by 
either.  Except  for  salaries  of  regular  employees,  the  coat  of  fighting 
fires  which  start  within  200  feet  of  the  railroad  is  borne  by  the  company, 
and  of  all  others  by  the  Forest  Service,  unless  it  is  shown  in  the  first 
case  that  the  railroads  were  not  responsible,  or,  in  the  second  case,  that 
they  were  responsible  for  the  outbreak  of  the  fire. 

You  will  be  interested  to  know  that  the  Forester  recently  had  a  con- 
ference with  President  Harrison  of  the  Southern  Railway  on  the  feasi- 
bility of  cooperating  with  that  company. 

Mr.  Hall  :  I  will  say,  Dr.  Pratt,  in  regard  to  the  plan  that  we  are 
trying  to  work  out  with  the  Southern  Railway,  that  we  have  agreed  with 
the  company  to  send  a  man  over  the  various  lines  this  fall  to  study  the 
situation  carefully,  with  the  idea  of  making  some  practical  recommenda- 
tions to  the  company  in  regard  to  controlling  fires  on  their  right  of  way, 
and  especially  relieving  the  company  of  the  damages  to  which  it  is  now 
subject  On  account  of  fires  started  by  railroad  locomotives.  We  are  look- 
ing for  a  good  deal  to  come  out  of  that  study,  and  will  be  very  much  dis- 
appointed if  we  do  not  get  something  out  of  it  that  will  be  useful  to  the 
company,  and  perhaps  useful  to  other  companies  which  may  operate 
under  the  same  conditions. 

A  Railroad  Man  :  All  the  railroad  companies  throughout  the  country 
are  extremely  interested  in  any  laws  or  acts  that  are  passed  by  any  Gen- 
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eral  Aasembly  of  any  State  in  regard  to  the  protection  of  foreata  and  the 
prevention  of  forest  fires.  When  a  forest  fire  occurs  near  a  railroad,  the 
origin  of  that  fire  ia  immediately  laid  to  the  railroad,  whether  it  was  the 
cause  or  not.  If  it  starts  close  enough  to  the  railroad,  the  railroad  is 
given  the  credit  of  starting  that  fire,  and  I  do  not  doubt  that  there  have 
been  many  damage  auitg  brought  against  railroads  for  forest  fires  which 
they  never  started  at  all.  Unable  to  prove  much  one  way  or  the  other, 
the  juries  have  given  the  man  who  brought  suit  the  benefit  of  the  doubt. 
The  railroads  are  also  interested  in  the  general  protection  of  the  territory 
through  which  they  pass. 

A  Thton  Man  :  The  Southern  Railway  passes  right  across  Tryon 
Township,  which  brings  up  the  question  as  to  bow  this  company  can 
cooperate  in  making  the  work  of  our  association  more  effective. 

Right  at  a  glance,  there  would  seem  to  be  several  ways  in  which  the 
railroad  could  cooperate.  For  instance,  it  might  give  ingtructions  that 
crews  of  trains  going  up  and  down  the  mountain,  if  they  see  a  fire  just 
started,  shall,  as  soon  as  their  train  reaches  a  telegraph  station,  telegraph 
to  headquarters  that  there  is  a  fire ;  the  company  might  then  telegraph 
to  other  places  to  get  assistance  in  putting  out  the  fire.  Again,  section 
men  might  be  instructed  to  extinguish  fires  not  only  on  the  right  of  way, 
but  on  each  side  of  it  to  a  reasonable  distance. 

Mb.  Bishof  :  Between  the  local  Southern  ofiicials  and  the  administra- 
tion of  the  Mount  Mitchell  National  Forest  there  has  been  very  satisfac- 
tory and  quite  complete  cooperation.  The  reporting  of  fires  has  been 
carried  on  quite  satisfactorily,  and  there  have  been  no  ■fires  along  that 
portion  of  the  right  of  way  which  passes  from  Ridge  Crest  east  through 
the  Mount  Mitchell  area.  I  do  not  think  they  have  paid  one  dollar  in 
damages  on  that  right  of  way,  though  Mr,  Hardwick  tells  me  that  pre- 
viously he  had  paid  enough  in  damages  to  own  the  land. 

Me.  Cobb  :  May  I  say  a  word  in  regard  to  railroad  and  local  coopera- 
tion? In  Tryon  Township  the  Southern  Railway  has  cooperated  with 
our  club  admirably.  Four  of  the  nine  fires  that  have  occurred  since  the 
Tryon  Forestry  Club  went  into  existence,  nineteen  months  ago,  undoubt- 
edly occurred  from  locomotive  sparks,  and  the  section  men  have  turned 
out  and  worked  and  have  helped  us  in  every  way  possible.  They  were 
instructed  by  their  superintendent,  or  whoever  the  man  in  authority  was, 
that  they  should  give  attention  to  any  alarm,  of  fire  started  by  their 
locomotives,  or  in  the  immediate  vicinity  of  their  right  of  way,  and  they 
have  done  royally  well. 
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Mb.  Atbes  :  I  was  intereated  in  following  what  has  been  said.  We  do 
not  even  wait  for  a  telegraph  station  up  our  way.  The  engineer  givea 
five  long  blasts  of  the  whietle,  twice  repeated,  and  the  section  men  and 
other  railroad  employees  and  all  who  hear  the  signal  know  that  there  is 
a  fire  just  as  soon  as  the  engineer  has  seen  it. 

Me.  Powell  :  It  seems  to  me  that  we  have  the  nucleus  here  for  two 
live  protective  associations.  Tryon  has  an  association,  and  that  might 
be  reorganized  along  the  lines  suggested  by  Mr,  Peters,  with  a  view  to 
enlargement  as  new  members  would  come  in.  Mount  Mitchell  also  makes 
an  ideal  area  for  a  protective  association.  The  State  will  own  a  con- 
siderable area  on  the  mountain  itaelf,  while  the  lumber  companies  own 
large  ttactB  of  land  surrounding  it.  Getting  down  to  practical  business, 
it  seems  as  though  we  could  agree  on  an  organization  for  the  Mount 
Mitchell  area.  A  board  of  directors  might  designate  definitely  the  area 
to  be  included,  though  always  keeping  in  view  the  possibility  of  enlarg- 
ing it.  It  does  not  seem  to  me  that  it  would  be  practical  to  organize  a 
number  of  small  associations,  and  handle  them  effectively. 

Two  members  of  the  Asheville  "Water  Commission  are  present,  and  I 
have  no  doubt  that,  after  hearing  this  discussion,  they  will  be  glad  to 
cooperate  in  an  association  as  outlined  by  Mr.  Peters. 

Mb.  Stikeleather  :  As  a  representative  of  the  city  of  Asheville,  I  will 
supplement  what  Mr,  Powell  has  said.  We  have  12,000  acres  of  land  on 
the  North  Fork,  and  at  present  two  wardens  have  care  of  that  property. 
Naturally,  the  city  of  Asheville  is  in  a  somewhat  difficult  position  for 
general  fire  protection.  It  has  been  necessary  for  us  to  fence  our  water- 
shed to  prevent  cattle  from  ranging  on  it.  In  addition  to  this,  we  are 
now  constructing  a  fire  line  around  the  larger  part  of  the  North  Fork 
area.  We  have  been  forced  to  do  this  because  the  matter  of  fire  protec- 
tion for  us  is  absolutely  vital.  That  fire  tine  will  probably  cost  us  more 
than  the  protection  of  100,000  acres  would  cost  under  the  plan  proposed 
here;  but,  of  course,  you  can  see  that  fire  protection  is  so  vital  that,  in 
addition  to  the  association  that  you  gentlemen  suggest,  we  must  needs 
construct  this  for  additional  security.  Our  wardens  naturally  will 
cooperate  with  the  wardens  appointed  by  the  Government  or  by  the  State, 
and  if  any  concrete  plan  can  be  suggested  by  these  various  State  and 
United  States  repreaentativea  by  which  a  fire  association  can  be  organ- 
ized, I  shall  be  exceedingly  glad  to  see  that  worked  out.  Wewill  have 
to  have  an  additional  warden.  I  am  wondering  if  a  wire  fence  could  be 
constructed  around  this  property  or  if  it  would  in  any  way  work  against 
fire  protection  generally. 
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Me.  Fetekb  :  I  see  no  reason  why  it  should.  The  only  difference  be- 
tween your  protection  and  the  plan  I  have  outlined  is  that  yours  is  more 
intensive  and  a  great  deal  better. 

Mb.  Stieeleatheb  :  We  have  already  had  the  cooperation  of  the 
United  States  Forest  Service,  and  our  men  have  cooperated  with  them. 
Of  course,  our  men  have  other  duties  besides  fire  protection. 

This  protective  insurance  association  that  you  suggest  has  interested 
me  very  much  as  an  individual.  It  does  seem  to  me  that  if  an  organiza- 
tion can  he  formed,  charging,  for  instance,  a  premium  of  a  cent  an  acre, 
it  would  work  in  Western  North  Carolina.  There  should  be  a  warden 
in  charge  of  the  various  properties,  who  would  organize  the  work.  He 
would  visit  and  inspect  the  different  parts  of  the  area;  would  appoint 
patrolmen,  and  would  organize  a  voluntary  fire-fighting  corps  to  be  ' 

employed  in  the  event  of  fire.  There  are  probably  fifty  or  one  hundred 
large  companies  in  Western  North  Carolina  which  are  at  present  employ- 
ing patrolmen.  The  expense  of  maintaining  these  men  might  be  largely 
reduced  if  there  could  be  some  cooperation — a  sort  of  voluntary  fire 
department  for  service  in  the  forest,  such  aa  is  formed  in  cities  where 
there  is  not  enough  money  to  support  an  entire  paid  department.  If 
some  gentlemen  here  can  suggest  a  concrete  plan  by  which  such  an  asso- 
ciation could  be  formed,  there  are,  no  doubt,  many  men  here  who  would 
agree  to  pay  the  premium  imposed,  say,  a  cent  an  acre.  I  do  not  know 
how  sucb  an  association  could  cooperate  with  the  United  States  unless 
their  patrolmen  should  have  the  same  authority  for  arrest  that  is  given 
to  the  United  States  wardens  and  the  State  wardens. 

Speaking  for  Asheville,  I  have  no  authority  to  offer  any  sum  from  the 
city  of  Asheville  to  assist  this  movement.  In  regard  to  the  Mount 
Mitchell  area,  I  am'  satisfied  that,  in  addition  to  the  two  paid  patrolmen 
we  now  have  and  another  we  are  placing  on  the  Bee  Tree  Watershed,  we 
might  contribute  additional  funds  for  the  work  of  patrolmen  in  that  area 
generally.  We  now  own  almost  exclusively  the  watersheds  of  Bee  Tree 
and  the  various  branches  of  the  North  Fork,  which,  with  the  additional 
areas  that  we  will  probably  secure  later,  constitute  approximately  18,000 
acres.    There  are  now  17,000  acres  owned  by  the  eity  of  Asheville. 

Dr.  Pratt:  Cooperative  forest  protective  organizations,  which  are 
virtually  timber  insurance  associations,  have  proven  feasible  and  practi- 
cable in  other  States,  and  I  see  no  reason  why  there  should  not  be  an 
insurance  association  here  for  the  protection  of  large  timberlands, 
whether  owned  by  corporations,  lumber  companies,  or  individuals.  I 
should  like  to  hear  expressions  of  opinion  from  other  owners.  Mr.  Win- 
chester, what  do  you  think  of  the  general  idea ! 
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Mb.  "Winchestek:  I  came  here  to  learn,  more  than  to  give  any  in- 
struction or  information.  My  work  has  been  largely  devastation  of  for- 
ests, so  far;  but  I  want  to  get  on  the  fence,  or  on  the  other  side,  to  a 
certain  extent. 

My  idea  is  to  start  this  work  and  to  start  it  quickly;  to  form  an  organ- 
ization of  the  timber  owners  and  other  interested  landowners  in  Western 
North  Carolina,  to  prevent  forest  fires.  The  first  work  of  that  associa- 
tion should  be  a  campaign  of  education  and  forest  protection  propaganda 
throughout  the  district.  Then,  on  account  of  the  wide  territory  over 
which  the  large  timber  interests  are  distributed,  let  them  get  up  local 
organizations,  for  the  time  being,  at  least.  That  would  be  my  idea  of 
the  most  feasible  plan  at  the  present  time,  judging  by  what  information 
I  have  picked  up  from  those  who  are  interested  in  the  work.  That  starts 
the  ball  rolling.  The  company  which  I  represent  now  owns  only  about 
15,000  acres,  and  they  are  widely  distributed. 

Dr.  Pratt  :  What  do  you  suppose  you  are  paying  out  yearly  now  for 
patrol  work  ? 

Mr,  Winchester  :  I  could  hardly  tell  you,  because  it  has  been  quite 
widely  distributed.  We  have  given  our  foremen  instructions  whenever 
there  is  a  fire  started  to  take  the  necessary  men  to  fight  that  fire.  I  have 
not  investigated  recently  what  the  costs  are  or  have  been. 

Mb.  Wood:  I  concur  with  Mr.  Winchester  in  his  remarks.  I  came 
here  for  the  purpose  of  learning  the  ideas  of  this  meeting,  rather  than 
to  suggest  any.  Our  experience  along  the  line  of  forest  protection  has 
been  carried  on  solely  by  our  own  eflPorts.  We  are,  in  a  sense,  separated 
from  other  timber  manufacturers,  being  located  in  the  extreme  western 
part  of  this  State.  Our  area  is  quite  large,  and  there  are  no  active  opera- 
tions west  of  our  holdings  at  this  time.  When  forest  fires  have  occurred, 
we  have  always  taken  care  of  them  ourselves.  It  appears  to  me  that  in 
forming  a  forest  fire  association  for  the  entire  State  of  North  Carolina 
it  is  undertaking  too  big  a  proposition.  I  think  the  State  association 
should  be  subdivided  into  sections,  We  have  a  large  State,  and  condi- 
tions in  the  eastern  part  are  quite  different  from  what  they  are  in  the 
Piedmont  section,  and  conditions  there  are  quite  different  from  what  they 
are  in  the  western  part.  It  seems,  therefore,  to  me  that  each  separate 
locality  should  be  bandied  individually  by  subdivisions.  I  believe  that 
more  effective  work  and  better  results  can  he  accomplished  by  local 
organizations,  similar  to  what  Mr.  Lindsay  spoke  of  as  having  been 
formed  at  Tryon,  I  believe  that  if  some  of  the  adjoining  property 
owners  would  form  small  organizations  they  could  more  effectively  main- 
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tain  their  patrolmen  and  watchmen  by  cooperating  witt  the  State  and 
the  United  States  Foreatry  departments.  I  do  not  think  it  ia  necessary 
to  have  lookouts  employed  the  year  around.  The  seasons  o£  the  year 
when  the  fires  are  most  destructive  occur  during  the  spring  and  fall 
months.  By  maintaining  patrolmen  or  watchmen  during  the  dry  seasons 
of  each  year,  covering  a  period  of  four  or  five  weeks  in  the  spring  and 
about  an  equal  period  during  the  fall,  the  danger  season  would  be  tided 
over.  This,  however,  should  be  worked  out  on  the  association  plan. 
Townships,  if  too  large,  should  be  eubdivided.  and  the  patrolmen  vested 
with  the  power  to  make  necessary  arrests.  All  firea  should  be  reported 
promptly  to  the  owners  of  the  property.  In  order  that  no  time  shall  be 
lost  in  reporting  the  location  and  size  of  the  fire  and  in  eummoning  suffi- 
cient men  to  control  it,  patrolmen  should  know  where  all  available  men 
may  be  found. 

I  believe  that  several  small  organizations  will  work  to  greater  advan- 
tage than  one  State-wide  one,  because  conditions  vary  so  widely  in  the 
different  parts  of  North  Carolina. 

Mr,  Eavenel  :  I  agree  with  Mr.  Wood  that  this  problem  is  essentially 
a  local  issue.  There  may  be  such  communities  as  Tryon  which  will  look 
after  themselves,  but  for  the  moat  part  the  owners  of  lands  who  are  will- 
ing to  make  some  sacrifice  for  fire  protection  are  widely  separated. 

But  wherever  there  ia  National  property,  there  exists  already  a  system 
of  forest  protection  with  regular  patrols,  and  this  forms  a  nucleus  for 
protection  against  fire.  It  seems  to  me  that  if  the  ofiicers  of  the  Federal 
Government  and  the  State  Government  would  formulate  some  terras 
upon  which  persons  owning  adjacent  lands  could  come  in  for  the  same 
protection,  that  is,  enlarge  the  scope  of  the  plan  already  existing  by  add- 
ing to  the  area  which  has  the  benefit  of  fire  patrol,  a  great  many  land- 
owners would  comply  with  those  conditions. 

I  know  that  in  some  of  the  areas  the  fires  have  been  greatly  dimin- 
ished. In  the  region  about  Highlands,  where  I  own  timberlands,  it  has 
been  marvelous  the  extent  to  which  forest  fires  have  been  reduced,  and 
there  has  been  a  good  deal  of  voluntary  work  on  the  part  of  the  Govern- 
ment officials  in  putting  out  fires  which  have  not,  in  all  instances,  been 
on  the  Government  property,  but,  of  course,  were  a  menace  to  their 
property. 

We  have  with  us  one  of  those  officers,  who  has  made  a  brilliant  record 
as  a  fire  fighter,  and  I  should  like  very  much  to  hear  from  Mr.  Fritz. 
I  do  not  think  any  one  could  enlighten  us  more,  and  perhaps  he  can 
formulate  some  scheme  along  this  line. 
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Mb.  Fbitz:  I  am  afraid  that  Mr,  Eavenel  rather  flattered  me.  Ever 
since  I  have  been  in  the  district  to  which  he  referred,  I  have  felt  the 
need  of  some  cooperation  with  the  private  landowners.  There  are  several 
small  holdings,  which  lie  adjacent  to  some  of  the  Government  lauds,  that 
should  be  protected,  and  indirectly  are  protected  by  the  Government  at 
the  present  time,  but  it  is  believed  by  our  forest  officers  that  the  private 
owners  should  bear  a  part  of  the  expense.  It  is  hoped  that  from  the 
results  of  this  meeting  we  will  be  able  to  plan  some  well  defined  system 
by  which  we  can  cooperate  in  the  protection  of  those  lands. 

Mb.  Fbrlet:  My  situation  is  about  like  that  of  the  Champion  Fiber 
Company,  as  you  will  see  if  you  take  the  trip  over  our  logging  railroad 
to  Mount  Mitchell,  Patrol  work  is  done  by  us  only  in  the  very  dry 
season.  We  have  been  very  successful  this  year  and  have  not  had  any 
fires  at  all, 

Mb.  Fetebs  :  I  would  like  to  state  for  Mr.  Wood's  information  that 
although  I  said  nothing  about  the  protective  work  being  conducted  only 
during  the  danger  period,  that  was  understood. 

Mb.  Finlet:  I  am  just  studying,  thinking,  and  comparing  ideas  with 
the  rest  of  you  gentlemen.  I  do  not  know,  but  it  appears  to  me  that  we 
could  work  out  a  system  something  like  this:  Let  us  have  local  asaocia- 
tione,  as  su^ested,  and  let.  them  cooperate  with  the  State  and  the  Federal 
Governments,  the  expenses  of  the  local  association  to  be  borne  partly  by 
the  United  States,  partly  by  the  State,  and  partly  by  the  local  owners. 
In  other  words,  let  it  be  mutual  all  the  way  around.  If  the  owners  paid 
all  the  .expense,  possibly  they  might  think  it  was  a  little  too  hard ;  and  if 
the  State  has  enough  money  it  could  pay  part.  The  United  States,  of 
course,  could  pay  anything  it  wants  to,  but  it  does  not  want  to  make- the 
State  feel  badly;  therefore,  it  does  not  pay  more  than  the  State  pays. 
Of  course,  the  owners  are  not  able  to  pay  much,  because  many  of  them 
are  land-poor.  Therefore,  it  seems  to  me  that  the  cooperation  ought  to 
be  all  around. 

Now,  my  county,  the  county  of  Wilkes,  or  rather  the  "State  of  Wilkes," 
as  it  is  often  called,  has  an  area  of  about  700  square  miles.  A  large  tim- 
ber company  in  the  west  end  of  the  county  owns  60,000  acres,  while  one 
in  the  east  end  of  the  county  has  24,000  acres.  In  addition  to  this,  there 
are  smaller  properties  needing  protection  in  this  and  near-by  counties 
amounting  to  25,000  or  30,000  acres  more,  while  many  small  tracts  all 
along  the  Blue  Ridge  might  be  brought  in.  Here  might  be  a  local  organ- 
ization. The  large  owners  generally  have  men  looking  after  the  timber. 
They  have  men  to  look  after  fires,  trespass,  and  all  sorts  of  business ;  in 
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other  words,  they  look  over  the  land  every  few  days.  But  if  this  fire 
prot^tion  was  combined  with  the  general  forest  supervision  it  would  be 
a  great  feature,  it  strikes  me,  and  hundreds  of  thousands  of  dollars  would 
he  saved  every  year  hy  having  it  properly  looked  after,  with  the  Govern- 
ment and  the  State  behind  it. 

Mr.  Atres  :  I  would  like  to  say  that  the  plan  up  our  way  has  worked 
out  exactly  as  he  said,  although  we  do  not  share  expenses  just  as  the 
gentleman  mentioned,  but  the  three  forces  do  work  togeth^. 

Mb.  Petkes:  Mr.  Chairman,  referring  to  what  Mr.  Finley  has  just 
said,  as  I  understand  it,  each  company  he  referred  to  has  a  man  to  do 
work  of  a  protective  character.  Now,  it  might  be  possible  to  effect  a 
combination  so  that  if,  for  example,  there  were  five  concerns,  employing 
five  men,  the  combination,  or  association,  if  you  please,  would  employ 
only  three  men,  thus  cutting  down  the  cost  of  the  work  by  the  amount 
paid  to  two  men.  That  is  one  of  the  very  practical  features  of  the  asso- 
ciation plan. 

Mk.  Holhks:  I  want  to  ask  Mr.  Finley  a  question.  I  have  had  a 
letler  from  Mr.  Smoot;  I  have  been  in  close  correspondence  with  him 
for  a  while,  and  I  think  his  is  one  of  the  U^;e  companies  that  you 
speak  of? 

Mr,  Finlet  :  He  is  one  of  the  largest  and  owns  quite  a  good  deal  of 
land. 

Mk,  Holues  :  Mr.  Smoot  has  promised  close  cooperation  in  fire  pro- 
tection. Wow,  what  I  wanted  to  ask  was,  Do  you  know  of  pny  other 
landowners  who  would  come  in  on  any  close  cooperative  scheme  in  the 
way  Mr,  Smoot  will,  so  that  we  can  start  an  area  in  Wilkes  and  Surry 
counties  ? 

Mr.  Finixr:  I  am'  satisfied  that  we  could  start  a  local  organization 
if  Mr.  Smoot  would  cooperate ;  and  then  if  we  could  get  the  Orandin  . 
Lumber  Company  in  with  the  60,000  acres,  it  would  be  quite  an  addition. 
The  company  with  the  24,000  acres,  which  already  has  this  kind  of  super- 
vision to  some  extent,  might  also  be  brought  in.  But  I  am  satisfied  we 
would  he  able  to  have  one  or  two  organizations,  whichever  is  feasible. 
Whether  it  would  be  better  to  have  one  or  two  organizations  is  a  matter 
to  be  worked  out,  but  I  am  satisfied  that  we  could  certainly  have  one 
right  in  the  center.  Some  time  ago,  with  the  advice  of  the  North  Caro- 
lina Geological  and  Economic  Survey,  we  organized  the  Wilkes  County 
Forest  Protective  Association,  but  it  has  never  done  any  real  protective 
work. 
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Mb.  Holmeb  :  I  understand  that  the  Grandin  Lumber  Company  is  not 
in  a  position  to  take  this  matter  up  just  at  the  present  time.  I  trust'that 
they  -will  come  in,  however,  in  the  near  future. 

What  we  want  to  do  is  to  start  fire  protection  this  fall — if  possible,  by 
the  middle  of.  September.  We  want  to  get  juat  a  nucleus,  if  it  is  only 
two  or  three  contiguous  landowners.  The  idea  is  to  get  some  definite 
point  from  which  we  can  work  up  a  cooperative  area  so  that  one  or  more 
patrolmen  may  be  appointed  on  several  different  areas  during  the  fire 
season  this  fall. 

Mb.  Ashe  :  Since  you  must  have  a  nucleus  to  work  upon,  why  could 
not  thb  meeting  adopt  a  plan  for  the  State  and  the  Government  to 
cooperate  with  any  two  or  more  adjoining  or  near-by  owners  who  have 
an  aggregate  area  of  not  less  than  10,000  acres,  making  that  acreage  the 
minimum  area  for  cooperation  and  a  local  association?  Any  timherland 
owner  in  the  State  might  seek  cooperation  with  his  neighbors  in  order 
to  secure  the  necessary  acreage,  and  the  assessment  cost  of  patrol  should 
not  exceed  Iceut  an  acre.  The  Chief  State  Fire  Warden  should  have 
the  power  to  appoint  the  patrolmen,  who  would  be  State  officers,  having 
power  to  arrest,  their  salary  being  fixed  by  the  Federal  Government. 
Each  such  local  association  could  have  the  right  to  have  a  delegate  to 
the  central  association.  That  would  create  local  organizations,  give  local 
self-government,  and  make  local  interest.  Such  a  basis  would  serve  at 
the  start,  and  would  give  any  one  an  opportunity  to  form  a  local  associa- 
tion. There  might  be  several  such  aasoeiations  in  the  vicinity  of  Ashe- 
ville.  Mr.  Finley  could  start  one  or  more  in  Wilkes  County.  He  would 
have  some  assurance  of  success.  If  another  association  were  started  in 
Mitchell  County,  that  would  be  another  nucleus  even  if  only  two  owners 
entered  it.  There  should  be  at  least  two  owners,  so  that  it  would  not  be 
a  personal  matter.  One  owner  should  certainly  be  able  to  interest  a 
neighbor;  or  three  owners  might  be  made  the  minimum.  It  seems  to  me 
that  there  would  be  a  possibility  of  working  up  quite  a  number  of  local 
organizations  in  this  way. 

Mr.  Petebs  :  I  think  Mr.  Ashe's  idea  is  all  right.  Personally,  I  would 
not  go  quite  so  far  at  the  beginning.  My  idea  would  be  to  encourage  the 
organization  of  an  association  in  an  educational  way.  I  do  not  believe 
that  you  can  effect  an  organization  of  timberland  owners  for  the  whole 
of  western  North  Carolina  at  this  meeting.  I  think  the  interests  repre- 
sented here  are  too  far  separated;  but  I  do  think  that  you  gentlemen 
who  are  interested — and  I  hope  all  of  you  are — can  work  up  sentiment 
among  your  neighbors  and  in  that  way  endeavor  to  form  a  combination. 
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Tor  the  present,  we  should  not  hesitate  to  cooperate  with  the  individual 
owner.  Of  course,  where  two  or  more  owners  can  be  brought  together 
that  would  be  preferable  to  individual  cooperation.  But  rather  than  not 
cooperate  at  all,  I  think  we  should  go  ahead  and  start  with  the  individual. 

The  idea  would  he  to  cooperate  with  the  owner  who  will  in  good  faith 
show  interest  in  the  work  and  give  a  reasonable  amount  of  attention  and 
funds.  If  a  neighbor  wishes  to  do  likewise,  combine  with  him;  and  if 
another  wishes  also  to  come  in,  we  have  a  combination  of  three;  and  so 
on.  What  we  want  is  to  get  something  started.  I  am  firmly  convinced 
that  if  we  get  started  the  work  wilt  progress  as  a  result  of  its  value  being 
demonstrated. 

Mr.  Atreb  :  I  make  a  suggestion  now,  which  possibly  might  be  put  in 
the  form  of  a  resolution :  that  an  account  of  this  Conference  be  drawn 
up  by  the  State  Forester,  with  an  announcement  of  the  plan  of  organiz- 
ing local  district  protective  associations,  such  as  have  been  suggested,  of 
two  or  three  or  a  number  of  landowners,  and  expressing  the  willingness 
of  the  State  Forester  and  the  Federal  Government  to  cooperate  where 
such  associations  can  be  organized,  and  that  he  issue  that  information 
by  letter  or  circular  to  as  many  timberland  owners  as  he  can  get  in  touch 
with  in  the  State. 

Motion  seconded  and  carried. 

Dr.  Pratt:  We  shall  have  to  bring  this  Conference  to  a  close,  but 
before  v/e  do,  I  want  to  say  that  the  Geological  Board  and  the  United 
States  Forest  Service  would  like  very  much  for  any  one  here  represent- 
ing corporation  or  individual  landowners,  who  wishes  to  consider  this 
cooperation  between  the  Federal  Government,  the  State,  and  themselves, 
to  see  Mr.  Holmes  or  Mr.  Peters  before  they  go  away.  "We  can  then, 
perhaps,  get  something  started,  and  we  will  £nd  out  what  they  can  do 
or  will  do. 

When  you  go  back  home  and  take  the  question  up  with  the  people  in 
your  district,  you  can  get  them  to  promise  cooperation,  and  then  take 
the  matter  up  with  the  Geological  Board  at  Chapel  Hill.  Final  arrange- 
ments can  then  be  made  for  organizing  a  cooperative  fire  protective  area. 

If  any  of  you  here  will  take  up  this  question  before  we  go,  arrange- 
ments can  probably  be  made  for  either  a  State  or  Federal  forest  officer 
to  visit  your  section,  look  the  ground  over  and  make  su^estions  regard- 
ing what  form  of  cooperation  can  be  taken  up  and  put  into  effect. 
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Following  the  conference,  some  informal  discussions  with  certain  pos- 
sible members  of  proposed  associations  were  held.  As  a  consequence  the 
following  suggested  plan  of  organization  was  drawn  up.  This  is  now 
being  submitted  to  the  various  landowners  concerned  for  their  approval. 

This  outlined  plan  can,  and  undoubtedly  will,  be  changed  in  many 
minor  details,  but  probably  not  very  much  in  its  essentials.  It  is  given 
here  as  a  good  example  of  the  kind  of  cooperation  which  is  proposed 
between  timberland  owners,  the  State,  and  the  Federal  Government. 
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A  PROPOSED  WORKING  OUTLINE  FOR  THE 

SUGGESTED  MOUNT  MITCHELL  FOREST 

PROTECTIVE  ASSOCIATION. 


To  protect  the  lands,  timber,  and  other  property  of  the  memberB  from 
fire.  The  present  plan  includes  the  fall  fire  season  of  1915.  Runs  to 
December  31,  1915. 

MEMBERS. 

Any  firm,  corporation,  or  individual  owning  property  within  the  area 
to  be  protected  may  become  a  member  by  signifying  his  or  th«r  willing- 
ness to  comply  with  the  hereinafter  set  forth  conditions.  The  policy  to 
be  to  extend  the  influence  of  the  Association  over  as  great  an  area  as 
possible.  Persons  owning  as  much  as  one  hundred  acres  of  land  should 
be  encouraged  to  join. 


Field  work  to  be  in  charge  of  the  supervising  forest  officer  of  the 
Mount  Mitchell  purchase  area.  He  to  be  known  as  Chief  Warden  and 
to  be  appointed  Township  Forest  Warden  by  the  State  of  North  Caro- 
lina.   Service  rendered  without  cost  to  the  Association. 

Under  the  Chief  Warden,  and  also  appointed  Township  Forest  War- 
dens by  the  State,  will  be : 

a.  Patrolmen  (5).  To  spend  time  patrolling  their  districts,  put  out 
such  fires  as  they  can,  give  immediate  information  as  to  others,  at  such 
times  during  the  danger  season  as  is  practicable,  spend  time  building 
trails,  etc.    Paid  by  day,  week,  or  month. 

Districts. 

No.  1.  From  Parley  &  Crockett  Mill  to  Pinnacle  Ridge.  Should  stay 
at  Long  Gap.  Phone  available.  Should  probably  be  Buncombe  County 
man.    Black  Mountain  Township. 

No.  2.  From  Pinnacle  Ridge  to  north  end  of  Perley  &  Crockett  opera- 
tion on  east  aide  of  the  Black  Mountain.  Should  stay  at  camps  near 
commissary.    Handy  to  phone.    South  Toe  Township. 

No.  S.  Perley  &  Crockett  operation  on  west  aide  of  ridge.  Should  live 
at  Camp  No.  9.    Phone  available.    Pensacola  Township. 

No.  k-  Swflnnanoa  Township  and  to  Ridge  Crest.  Mainly  along  north 
side  of  Southern  Railway. 
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No.  5.  Big  Ivy  and  Sliope  Creek  District  (under  Federal  patrolman). 
Big  Ivy  Township. 

h.  Foremen.  To  be  appointed  District  Forest  Wardens  to  take  charge 
of  fire  fighting  when  a  fire  occurs  that  cannot  be  put  out  by  patrolman. 
Should  be  several  for  each  district,  if  available.  Each  should  be  assigned 
rf  subdistrict.  To  be  paid  a  retaining  fee  of  $5  per  year  in  advance  and 
then  by  the  hour  for  time  actually  spent  fighting  fire  at  the  rate  prevail- 
ing in  that  locality  for  such  services,  but  not  to  exceed  20  cents  per  hour. 
To  be  appointed  District  Forest  Wardens,  Must  know  how  to  fight  a 
fire  and  how  to  handle  men. 

EsTiuATC  w  Costs. 
September,  1915.  to  January  1,  1916. 

I.    General  Expenses ; 

Patrolmen,  4  at  S45  per  month,  2  months $360.00 

Foremen,  10  at  $5  each 50.00 

Bmergency  flee  flgbting  and  general  fund 200.00 

Total «610.00 

II.    Improvements : 

1.  Trail,  Bald  Knob  to  Potato  Knob,  2  miles J400.00 

2.  Trail.  Mount  Mltcbell  to  Potato  Knob 75.00 

3.  Tool  boxes,  supplied  with  tools,  6  at  *20  each 120.00 

Total — ?79a.00 

Explanation  of  above  items  not  already  taken  up  in  detail : 

General  Expenses: 
Emergency  fire  fighting  and  general  fund $300 

This  fund  would  provide  for  the  coats  of  fighting  any  fire  which  burned 
ou  land  n^t  included  in  the  Association.  Such  fires  would  be  fought  only 
if  they  endangered  the  land  of  the  members.  Also  provide  for  any  gen- 
eral expenses. 

ImpTo  vements: 

1.  Trail,  Bald  Knob  to  Potato  Knob 1 $400 

This  trail  is  needed  as  a  means  of  communication  and  as  a  fire-break. 
Would  be  of  great  value  to  the  Federal  Government  in  connection  with 
the  administration  and  protection  of  their  land;  of  great  value  to  the 
city  of  Asheville  in  connection  with  the  protection  of  their  watershed, 
and  of  much  value  to  the  public  generally,  especially  the  Montreat  Asso- 
ciation and  town  of  Black  Mountain.    Would  benefit  Mr.  Dunn  greatly. 
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Should  be  built  at  once.  All  equipment  can  be  supplied  by  the  Forest 
Service.  Should  be  3-foot  trail;  10  per  cent  grade,  well  drained,  free 
from  loose  rock,  carefully  located. 

2.  Trail,  Mount  Mitchell  to  Potato  Knob $75 

There  is  a  poor  trail  over  this  distance  now.  It  should  be  worked  over 
again.  Is  full  of  logs,  laps,  etc.  Would  be  of  great  general  value  as  a 
patrol  line  and  means  of  communication. 

3.  Tool  boxes  filled  with  tools,  6  at  $20  each $120 

One  of  the  first  things  in  fire  protection  is  to  have  suitable  tools  avail- 


Each  box  should  contain : 
2  axes. 
2  mattocks. 

2  lanterns  (filled). 

3  water  pails. 
2  water  bags. 

12  potato  hooks. 
1  cross-cut  saw. 


Boxes  located  at: 
Long  Gap. 
Where  first  commis- 
sary was. 
Bock  Creek, 
Stepp's  Gap. 
Under  Kainbow  Gap. 
Swannanoa  Township. 
Lift  of  Probable  Members  and  Property  Oumed  bj/  Each. 


Brown  Bnitben 

Highl&nd  SpRua  Company. . 

atyotAthaiilb) 

Burli*  Tuuiinc  CompaD)'. . . 
B«a  Tie*  Lumbu  Compuiy . 

SouiUtneU 

Total 


I  Stumpuce  ownsd  by  Diekey  A  Cnmpbell. 

j  Stumpace  under  contnct  to  Dickey  &  CmmpbeU  iwd  Psi- 


al  Fork  which  will  aa 


DISCUSSION    OF   FBOBABLE    MEMBERS. 

Brown  Brothers.  By  a  protective  association  this  firm  would  profit  in- 
asmuch as  they  own  the  fee  in  the  3,000  acres  of  land  upon  which  Dickey 
&  Campbell  own  the  stumpage.  This  atumpage  is  now  being  operated 
by  Perley  &  Crockett.  Thus  in  the  protection  of  the  spruce  belt  of  the 
Brown  Brothers  tract,  three  companies  are  benefited. 

Highland  Spruce  Company.  This  company  owns  the  land  and  stump- 
age.    The  softwood  stumpage  is  under  contract  to  Dickey  &  Campbell 
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and  is  relet  by  them  to  Perley  &  Crockett,    In  the  protection  of  this 
tract  three  concerns  would  be  benefited. 

City  of  AsheviUe.  "While  the  city  owns  some  17,000  acres  in  the  local- 
ity covered  by  this  plan,  the  most  of  their  land  is  under  adequate  protec- 
tion at  this  time,  and  they  abould  not  be  asked  to  contribute  funds  on 
the  basis  of  all  they  own.  Some  several  thousand  rficres  of  their  land, 
however,  can  be  best  protected  in  connection  with  the  lands  covered  by 
this  plan. 

Montreal  Association.  The  portion  of  this  property  which  is  most  apt 
to  bum  over  is  the  part  along  the  logging  railroad.  This  can  be  pro- 
tected very  advantageously  in  connection  with  the  Burke  Tanning  Com- 
pany land  just  across  the  Blue  Kidge. 

Burke  Tanning  Company.  Two  thousand  acres  on  Mill  Creek.  Burns 
over  nearly  every  year.  Can  be  protected  in  connection  with  the  Mon- 
treat  lands. 

Bee  Tree  Lumber  Company.  Three  thousand  acres  on  Revis  Creek. 
Virgin  timber  land.  Can  be  handled  together  with  the  Big  Ivy  tract, 
K.  B.  Brank  should  be  appointed  foreman. 

United  States.  Big  Ivy  tract,  Burlison  lands  on  North  Fork  of  Ivy, 
Dr.  Amhler  lands  and  Ward  &  Nichols  tract. 

Small  Tracts.  Owned  by  several  parties  in  Swannanoa  Township 
principally. 

Tabic  Showing  Kgtlmatcd  Expemca  and  Suggetted  .\pi)ortiQnfneiU  Among 
Mcmbcrt. 
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CONDITION  B. 

Each  member  to  subscribe  toward  maintenance  of  the  Association 
according  to  the  benefits  derived.  Chief  Warden  to  suggest  apportion- 
ment of  expenses.  In  case  of  a  deficit,  an  assessment  to  be  made  in  pro- 
portion to  original  subscription.  Each  member  to  pay  for  putting  out 
fire  on  bis  or  its  land  or  caused  by  him. 

Expenditure  of  funds  to  be  subject  to  the  approval  of  the  Forestry 
Board  of  the  State  on  the  order  of  the  Chief  "Warden. 

Spark  arresters  inspected  each  day  and  report  sent  owner.  Inspected 
by  Chief  Warden  from  time  to  time.  Trainmen  to  put  out  any  fire  seen. 
If  help  is  needed,  blow  for  section  men. 

Tools  should  be  carried  on  each  engine. 
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23.  Forest  Conditions  in  Western  Nortb  Carolina,  by  J.  8.  Holmes,  1911. 
8°,  116  pp.,  8  pi.    Pottage  15  centa. 

24.  Loblolly  or  North  Carolina  Pine,  by  W.  W.  Ashe,  1915.  8°,  178  pp.,  27 
pi.,  S  figs.    Pottage  15  centt. 

25.  Zircon.  Moaazlte,  and  Other  Minerals  Used  in  the  Froductlon  of  Chem- 
ical Compositions  Employed  in  the  Manufacture  of  Lighting  Apparatus,  by 
Joseph  Hyde  Pratt,  Ph.D.    In  preia. 

BCOHOMIO  PAFEBH. 

1.  The  Maple-sugar  Industry  in  Western  North  Carolina,  by  W.  W.  Ashe, 
1897.    6",  34  pp.    Pottage  Z  centt. 

2.  Recent  Road  Legislation  in  North  Carolina,  by  J.  A.  Holmes.    Out  of 

3.  Talc  and  Pyrophjlllte  Deposits  In  North  Carolina,  bj  Joseph  Hyde  Pratt, 
190O.    8°,  29  pp.,  2  maps.    Pottage  Z  centt. 

4.  The  Mining  Industry  in  North  Carolina  During  1900,  by  Joseph  Hyde 
Pratt,  1901.    8°,  36  pp.,  and  map.    Pottage  2  cent*. 

Takes  up  In  Bome  detail  Occurrencira  ol  Gold.  Silver,  Lead  and  Zinc.  Copoer,  Iron, 
UanganeHe.  Corundum,  Granite,  Mica,  Talc,  Pyrophylllte,  GraphUe,  Kaolin,  Gem 
HlneralH,  Monazlte,  Tunsaten,  BuildlnK  Btonea,  and  Coal  in  North  Carollna. 

5.  Road  Laws  of  North  Carolina,  by  J.  A,  Holmes.    Out  of  print. 

6.  The  Mining  Industry  In  North  CaroUna  During  1901,  by  Joseph  Hyde 
Pratt,  1902.    8°,  102  pp.    Pottage  4  oenU. 

Gives  a  LlBt  of  Minerals  found  In  North  Carolina:  describes  the  Treatment  of  Sul- 
phuret  Gold  Orea,  giving  Localities;  takes  up  the  Occurrence  ot  Copper  In  the  Vir- 
glllna.  Gold  Kill,  and  Ore  Knob  dlelrlcta;  gives  Occurrence  and  Uses  of  Corundum; 
a  List  ot  Garneta,  deacrlblng  Localities;  the  Occurrence.  Associated  Minerals,  Uaea 
and  Localities  of  Mtca:  the  Occurrence  of  North  Carolina  Feldacar,  with  Analyses; 
an  extended  description  of  North  CaroUna  Gems  and  Gem  Minerals:  Occurrences  ol 
Monazlte,  Barytes,  Ocher;  describes  and  gives  Occurrences  of  Graphite  and  Coal; 
describes  and  gives  Occurrences  of  Building  Stones,  Including  Limestone;  descHbea 
and  gives  Uses  (or  the  various  forma  of  Clay:  and  under  the  head  ot  "Other  Eco- 
nomic Minerals"  deacribea  and  gives  Occurrences  of  Chromlte,  Asbestos  and  Zircon. 

7.  Mining  Industry  In  North  Carolina  During  1902,  by  Joseph  Hyde  Pratt, 
1903.     8°,  27  pp.     Out  of  print. 

8.  The  Mining  Industry  in  North  Carolina  During  1903,  by  Joseph  Hyde 
Pratt,  1904.    8°,  74  pp.    Pottage  4  centt. 

Gives  descriptions  ot  Mines  worked  for  Gold  in  1903;  Cteacriptlona  of  Propertlea 
worked  for  Copper  during  1903,  together  with  assay  of  ore  from  Twln-Edwarda 
Mine;  Analyses  of  Llmonlte  ore  from  Wilson  Mine:  the  Occurrence  ot  Tin:  In  some 
detail  the  Occurrences  of  Abrasives;  Occurrences  of  Monazlte  and  Zircon;  Occur- 
rences and  Varieties  ot  Graphite,  giving  Methods  of  Cleaning;  Occurrences  of 
Marble  and  other  forms  ot  Limestone;  Analyses  ot  Kaolin  from  Barber  Creek,  Jack- 
son County.  North  Carolina. 

9.  The  Mining  Industry  in  North  Carolina  During  1904,  by  Joseph  Hyde 
Pratt,  1005.    8°,  95  pp.    Pottage  4  centt. 

Gives  Mines  Produolng  Gold  and  Silver  during  1903  and  1901  and  Sources  of  the 
Gold  Produced  during  1904;  describes  the  mineral  Chromlte,  giving  Analyses  of 
Selected  Samples  ot  Chromite  from  Mines  in  Tancey  County;  deacribea  Commercial 
Varieties  of  Mica,  giving  the  manner  in  which  it  oecura  In  North  Carolina,  Percent- 
age ot  Mica  in  the  Dikes,  Methods  of  Mining,  Aasociated  Minerals.  Localities,  Uses; 
describes  the  mineral  Barytes,  giving  Method  of  Cleaning  and  Preparing  Barytes  tor 
Market;  describes  the  use  ot  Monazlte  as  used  in  connection  with  the  Preparation 
of  the  Bunaen  Burner,  and  goes  into  the  use  of  Zircon  In  connection  with  the  Nernst 
Lamp,  giving  a  List  ot  the  Principal  Yttrium  Minerals;  deacribea  the  minerals  con- 
taining Corundum  Gema.  Mlddenlte  and  Other  Gem  Minerals,  and  gives  New  Occur- 
rences ot  these  Gems;  describes  the  mineral  Graphite  and  gives  new  Uses  for  same. 

10.  Oyster  Culture  in  North  Carolina,  by  Robert  E.  Coker,  1905.  8°,  39  pp. 
Out  of  print. 

11.  The  Mining  Industry  in  North  Carolina  During  1905,' by  Joseph  Hyde 
Pratt,  1906.     8°,  95  pp.     Pottage  4  cents. 

Describes  the  mineral  Cobalt  and  the  principal  minerals  that  contain  Cobalt; 
Corundum  Localities;  Monazlte  and  Zircon  In  considerable  detail,  t^lvlng  Analyses  ot 
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ThorlanlCe:  describes  Tantalum  Minerals  .ind  gives  description  of-  the  Tantalum 
Lamp;  slves  brief  description  of  Pent  peposlts;  the  manufacture  of  Sand-lime 
Brick:  Operations  of  Concentrating  Plant  in  Black  Sand  Investigations;  gives  Laws 
Relating  to  Mines.  Coat  Mines,  Mining.  Mineral  Interest  In  Land,  Phosphate  Rock, 
Harl  Beds. 

12.  Investigations  Relative  to  tbe  Shad  Fisheries  of  North  Caioltna,  hy 
John  N.  Cobb,  1906.    S°,  74  pp.,  8  maps.    Pottage  S  cents. 

13.  Report  of  Committee  on  Fisheries  In  North  Carolina.  Compiled  bj 
Joseph  Hyde  Pratt,  1906.    8°,  78  pp.     Out  of  print. 

14.  The  MinlDS  Industrj  In  North  Carolina  DnrlnK  1906,  by  Joseph  Hyde 
Pratt,  190T,     8°,  144  pp.,  20  pL,  aniJ  5  flgs.     Postage  10  cents. 

Under  Che  head  of  "Recent  Changes  In  Gold  Mining  in  North  Carolina,"  gives 
methods  of  mining,  describing  Log  Washers,  Square  Sets,  Cyanide  Plants,  etc.,  and 
detailed  descriptions  of  Gold  DeposltB  and  Mines  are  given;  Copper  Deposits  of 
Swain  County  are  descrtbed;  Mica  Deposits  of  Western  North  Carolina  are  described, 
giving  Distribution  and  General  Character,  General  Geology.  Occurrence,  Associated 
Minerals.  Mining  and  Treatment  of  Mica,  Origin,  together  with  a  description  of 
many  of  the  mines;  Monazlte  is  taken  up  in  considerable  detail  as  to  Location  and 
Occurrence,  Geology,  including  classes  ot  Hocks,  Ago,  Associations,  Weathering, 
method  of  Mining  and  Cleaning,  description  of  Monailte  In  Original  Matrix. 


Takes  up  in  detail  tl 


HIddenlte.  and  Amethyst  Localities;  a  detailed  description  with  Analyses  of  the 
Principal  Mineral  Springs  of  North  Carolina;  a  description  of  the  Peat  Formations 
in  North  Carolina,  together  with  a  detailed  account  of  the  Uses  of  Peat  and  the 
Eesults  of  an  Experiment  Conducted  by  the  United  States  Geological  Survey  on 
Peat  from  Elizabeth  City,  North  Carolina. 

16.  Report  of  Convention  called  by  Governor  R.  B.  Glenn  to  Investigate  the 
Fishing  IiiduBtrles  in  North  Carolina,  compllea  by  Joseph  Hyde  Pratt,  State 
Geologist,  1908.     8°,  45  pp.     Out  of  print. 

17.  Proceedings  of  Drainage  Convention  held  at  New  Bern,  North  Carolina, 
September  9.  1908.    Compiled  by  Joseph  Hyde  Pratt,  1908.    8°,  94  pp.    Out  of 

18.  Proceedings  of  Second  Annual  Drainage  Convention  held  at  New  Bern, 
North  Carolina,  November  11  and  12,  1909,  complied  by  Joseph  Hyde  Pratt, 
and  containing  North  Carolina  Drainage  Law,  1909.    8°,  50  pp.    Out  of  print. 

19.  Forest  Fires  In  North  Carolina  Daring  1909,  by  J.  S-  Holmes,  Forester, 

1910.  8°,  52  pp.,  9  pi.     Out  of  print. 

20.  Wood-using  Industries  of  North  Carolina,  by  Roger  E.  Simmons,  under 
the  direction  of  J.  S.  Holmes  and  H.  S,  Sackett,  1910.  8°,  74  pp.,  6  pi.  Post- 
age 7  cent*. 

21.  Proceedings  of  the  Third  Annual  Drainage  Convention,  held  under 
Auspices  of  the  North  Carolina  Drainage  Association ;  and  the  North  Carolina 
Drainage  Law  (codified).  Compiled  by  Joseph  Hyde  Pratt,  1911.  8°,  67  pp.. 
3  pi.     Out  of  print. 

22.  Forest  Fires  in  North  Carolina  During  1910,  by  J.  S.  Holmes,  Forester, 

1911.  8°.  48  pp.    Out  of  print. 

2.1.  Mining  Industry  In  North  Carolina  During  J908,  '09,  and  '10,  by  Joseph 
Hyde  Pratt  and  Miss  H.  M.  Berry,  1011.  8°,  134  pp.,  1  pi.,  27  flgs.  Pottage 
10  cents. 

Gives  report  on  VIrglllna  Copper  District  of  North  Carolina  and  Virginia,  by  F.  B. 
Laney:  Detailed  report  on  Mica  Deposits  ot  North  Carolina,  by  Douglas  B.  Scerrett; 
Detailed  report  on  Monaiite,  by  Douglas  B.  Sterrett;  Reports  on  various  Gem  Min- 
erals, by  Douglas  B.  Sterrett;  Information  and  Analyses  concerning  certain  Mineral 
Springs;  Extract  from  Chance  Report  of  the  Dan  River  and  Deep  River  Coai  Fields; 
Some  notes  on  the  Peat  Industry,  by  Prof.  Charles  A.  Davis;  Extract  from  report  of 
Arthur  Keith  on  the  NanCabala  Marble;  Description  of  the  manufacture  of  Sand- 
Ume  Brick. 

24.  Fishing  Industry  ot  North  Carolina,  by  Joseph  Hyde  Pratt.  1911.  8°,  44 
pp.    Out  of  print. 
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25.  Proceedinga  of  Second  Annual  Convention  of  the  North  Carolina  For- 
estry Association,  held  at  Raleigh,  North  Carolina,  February  21,  1612,  Forest 
Fires  in  North  Carolina  During  1911.  Suggested  Forestry  Legislation.  Com- 
piled by  J.  S.  Holmes,  Forester,  1912.    8°,  71  pp.    Postage  5  cenU. 

26.  Proceedings  of  Fourth  Annual  Drainage  Convention,  held  at  Elizabeth 
Cityi  North  Carolina,  November  15  and  16,  1911,  compiled  by  Joseph  Hyde 
Pratt,  State  Geologist,  1912.    8°,  45  pp.    Poatage  3  cenU. 

27.  Highway  Work  In  North  Carolina,  containing  a  Statistical  Report  of 
Road  Work  during  1911,  by  loseph  Hyde  Fratt,  State  Geologist,  and  Miss 
H.  M.  Berry,  Secretary,  1912.    8°,  145  pp.,  11  flge.    Postage  10  cents. 

28.  Culverts  and  Small  Bridges  for  Country  Roads  in  North  Carolina,  by 
C.  R.  Thomas  and  T.  F,  Hickerson,  1912.    8°,  56  pp.,  14  figs.,  20  pi.    Postage 
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Samples  of  any  mineral  found  In  the  State  may  be  sent  to  the  office  of  the 
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possible,  and  marked  plainly  on  outside  of  package  with  name  of  sender,  poBt- 
olQce  address,  etc. ;  a  letter  should  accompany  sample  and  ttamp  should  be 
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Chapel  Hill,  N.  C,  November  1,  1915, 
To  His  Excellency,  Honobable  Locke  Craio, 

Oovemor  of  North  Carolijia. 
Sm :— The  gecond  Hoad  Inatitute  was  held  at  the  Univeraity  of  North 
Carolina,  February  23-27,  1915,  under  the  auspices  of  the  State  Uni- 
versity and  the  North  Carolina  Geological  and  Economic  Survey.  This 
second  Institute  opened  with  a  good  attendance  and  many  subjects  of 
vital  importance  to  the  road  work  of  the  State  were  diacuseed  with  much 
benefit  to  the  road  engineers,  superintendents,  county  commissioners,  etc., 
in  attendance.  It  is  believed  that  the  proceedings  of  this  Institute 
should  be  put  in  permanent  form  and  I  am,  therefore,  submitting  its 
proceedings  for  publication  as  Economic  Paper  No,  43  of  the  publica- 
tions of  (he  North  Carolina  Geological  and  Economic  Sun-ey, 

Very  respectfully,  Joseph  Hyde  Peatt, 

State  Geologist. 
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PROCEEDINGS 
SECOND  ROAD  INSTITUTE 

HELD  AT 

UNIVERSITY  OF  NORTH  CAROLINA 

FEBRUARY  23-27.  1915 
INTBODCCTION 

A  resolution  was  passed  by  the  first  Road  Institute,  held  March  17-19, 
1914,  requesting  that  the  University  of  North  Carolina  and  the  State 
Geological  and  Economic  Survey  make  the  Goods  Roads  Institute  a 
pennaaent  affair,  so  that  the  road  engineers,  superintendents,  road  com- 
missioners, county  commissioners  and  others  interested  in  road  building 
throughout  the  State  could  get  together  and  hear  discussions  of  the 
various  road  problems  to  be  met  vith  in  North  Carolina  and  thus  try 
to  bring  about  improved  methods  of  road  location,  administration  and 
construction. 

In  accordance  with  this  request,  the  North  Carolina  Geological  and 
Economic  Survey  sent  out  the  following  letter  to  the  road  officials  of 
the  State : 

January  20,  1916. 

Mt  Deab  SiBi — Because  of  the  success  at  the  Road  Institute  which  was  held 
at  tbe  University  o(  North  Csrollna  In  March,  1914,  It  baa  been  decided  to 
make  the  Institute  an  annual  occurrence,  and  in  1915  It  will  be  held  during 
the  week  beslnnlng  Tuesday,  February  16tb.  The  Inatltuta  will  last  lour  days 
and  special  notices  regarding  the  program  will  be  Eent  out  later. 

This  Road  Institute  Is  considered  a  clearing  house'  for  road  problems  in 
North  Carolina,  and  is  of  very  great  value  to  all  those  connected  with  road 
work  In  this  State,  I  am  writing  to  ask  that  your  board  take  up  tbe  quep- 
tfon  of  detailing  your  road  engineer  or  superintendent,  or  both,  to  tbe  Institute 
and  provide  for  the  payment  of  their  expenses,  considering  their  attendance 
as  part  ol  their  official  duties.  T  believe  the  good  which  will  result  from 
the  knowledge  gained  by  the  engineer  will  more  than  offset  any  expense. 
We  should  also  like  very  much  to  have  one  or  more  members  of  your  board 
In  attendance  at  the  Institute.  Last  year  there  were  24  counties  represented 
and  all  were  enthusiastic  over  tbe  meetings  and  the  continuance  of  this  In- 
stitute. I  will  appreciate  it  if  you  will  let  me  know  what  action  you  take 
regarding  tbe  above,  and  sincerely  hope  that  you  can  act  favorably  upon 
detailing  your  engineer,  superintendent,  or  other  road  ofSclals  to  attend  the 
Institute;  and  also  that  you  will  be  able  to  attend  yourself. 

With  beat  wishes,  I  am  Cordially  yours, 

losEFB.  Hide  Pratt, 

State  Geologist. 
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Ill  givlog  notices  to  the  press  in  regard  to  the  institute,  it  was  stated 
ttat  while  the  subjects  of  "Sand-clay  and  Topsoil  Roada,"  "Maintenance 
of  Highways,"  and  "Culverts"  would  be  given  special  consideration, 
other  problems  relating  to  road  building,  such  as  road  location,  worn-out 
macadam  roads,  bituminous  compounds,  contracts  and  specifications, 
blasting  materials,  etc.,  would  come  up  for  discussion. 

There  was  an  increased  attendance  at  this  Hoad  Institute  as  compared 
with  the  first  one.  The  number  of  registrations  was  80,  with  29  coun- 
ties represented,  as  follows : 
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New  Hanover 

The  following  are  the  names  of  those  who  registered  at  this  second 
Eoad  Institute: 
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SCUEDIXE  OF  LECTURES* 

Tuesday,  Febbuabt  23. 
10:00  A.  M.-1:30*P.  M.    Registration  In  Feabody  Hall.    AEslgnment  of  rooms. 
2:30  P.  M.    Formal  opening  of  tbe  Institute. 

Address — Prestdent  Graham,  of  the  University  at  North  Carolina 
Purposes  of  the  Institute — Joseph  Htde  Pratt,  State  Qeologiat 
aDd  Director  ot  the  Institute. 
3:30  P.  M.    Location,  Debiox,  and  Constbtjction  of  Roabb. 
Short  papers  as  follows: 
Considerations  Governing  the  Proper  Location  of  Roads — T.  F. 
HiCKEBsoN,  Associate  Professor  ot  Civil  Engineering  of  the 
University. 
The  Effect  of  Grades  Upon  the  Location  and  Design  of  Roads — 
D.  Tucker  Brown,  Director  of  the  North  Carolina  Good  Roads 
AsEoclatlon. 
Economical  Method  of  Moving  Earth  in  Road  Construction — 

N.  C.  HuoHES,  Jr..  Highway  Engineer  of  Halifax  County, 
Economical  Methods  of  Moving  Rock  in  Road  Construction — 

W.  S.  Falus,  Highway  Engineer  of  Vance  County, 
Economical  Methods  of  Handling  Surfacing  Materials — R.   P. 

Coble,  Highway  Engineer  of  Lee  County. 
Discussion, 
S:00  P.  M.    Smolier  in  Peabody  Building. 

Weunksdat,  Pebrxiabt  24. 
9:00  A.  M.    Sand-Clat,  Topsoil,  and  Gbavel  Roads. 

Address  by  C.  M.  Stbahas,  Professor  of  Civil  Engineering  and 
Director  of  Road  Department,  UnlverElty  of  Georgia. 
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10:30  A.  M.    SanO-Clav  and  Topsail  Roads  in  Franklin  and  Vance  Countiet — 

W.  3.  Faujb. 
11:00  A.  M.    Band-Clay  and  Topsoil  Roads  in  Craven  and  Wayne  Counties— 

R,  E.  Snowden, 
11:30  A.  M.     Sand-Clay  and  Toptoil  Roa4»  in  Orange  County— R.  T.  Bbown, 

Highway  Engineer. 
13:00  M.  DlSCuSBion   of   Present   Conditions   of   Sand-Clay   and    Toptoil 

Roads  ix  North  Carolina— Dlacusslon  led  by  D.  Tuckib  Bbown 

and  S.  D.  Scott,  Highway  Engineer  o(  Warren  County. 

J  Weonesdat  Afternoon. 

2:30  P.  M.  Inapectlon  and  study  of  Bamples  ot  materials  used  In  the  con- 
structton  of  Sand-Clay  and  Topaoil  Roads. 
Informal  meeting  In  tbe  Road  Materials  Exhibit  Room,  New 
West  Buildtng^ln  charge  of  T.  F.  Hickebson  ot  the  Snglneer- 
Ing  Department,  and  J.  E.  Smith  of  the  Oeologlcal  Depart- 
ment of  the  University. 
3:30  P,  M.     Macadam  Roads. 

Is  the  Water-bound  Macadam  Out  of  Datef 

Worn-out  Macadam  Roads:    What  Shall  Be  Done  With  Themt— 

Gilbert  C.  White,  Consulting  Engineer,  Durham,  N.  C. 
Bituminous  Compounds  In  Road  Construction — Representatives 
of  the  Barber  Asphalt  Company. 
4:  IS  P.  M.    Contracts  and  Specifications — Bbert  S.  Dbanb,  Consulting  En- 
gineer, Charlotte,  N,  C. 

Weonesday  Evening. 

8:00  P.  M.     E^tertAlnment,  under  auspices  ot  tbe  Community  Club  of  Chapel 
Hill. 

.Thubsdav,  Febbuari  25. 
9:00  A.  M.    MAi:<TENAncE  of  Roads. 

Introductory  remarks  by  Director  ot  Institute. 
9:20  A.  M.     Reports  from  Couhty  Bnoireebs,  Supebintenbents,  Etc. 

W.  S.  FalUs,  for  Franklin  and  Vance  counties. 

R.  P.  Coble,  for  Lee  County. 

R.  E.  Snowden,  for  Craven  and  Wayne  counties. 

N.  C.  Hughes,  Jr.,  for  Halifax  County. 

Ira  B.  Mullls,  for  Harnett  County. 

R.  T.  Brown,  for  Orange  County. 
t  Sam  D.  Scott,  for  Warren  County. 

J.  M.  Pollard,  for  Durham  County. 

J,  A.  Davidson,  tor  Guilford  County. 

D.  P.  Hutchison,  tor  Guilford  County. 

R.  A.  Burnett,  for  New  Hanover  County. 

Charles  H.  Neal,  tor  Buncombe  County. 

J.  B.  Roach,  tor  Iredell  County. 

J.  B.  Cllngraan,  tor  Madison  County. 

James  B.  Price,  for  Rockingham  County. 

W.  L.  WlggB,  tor  Wake  County. 

W.  P.  Eddleman,  for  Cleveland  County. 
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J.  Roy  Pennell,  for  Greene  County. 
Wythe  M.  Peyton,  for  Yancey  County. 

C.  M.  Miller,  for  Stokes  and  Rowan  counties. 

J.  W.  Martin,  for  Edgecombe  and  Columbus  counties. 
F.  P.  Tate,  for  Burke  County. 
John  Splnks,  for  Stanly  County. 

D.  S.  Harmon,  for  Forsyth  County. 
T.  L.  Ware,  for  Gaston  County. 

J.  M.  Burrage,  tor  Cabarrus  County. 

F.  G.  Hlnea,  for  Martin  County. 

J.  C.  Cooper,  for  Wilson  County. 

J,  N.  Ambler,  for  Davie  County. 
1:00  A.  M.    Address  by  W.  W.  Cbosbt,  Consulting  Highway  Engineer,  of 
Baltimore,  Maryland. 

Maintenance  of  Sand-Clay  and  TopBoil  Roads, 

Maintenance  of  Gravel  Roads. 

Maintenance  of  Water-bound  Macadam  Roads. 

Maintenance  of  BltiunlnouB  Macadam  Roads. 

Maintenance  of  Dirt  Roads. 

Suggested  Systems  of  Maintenance. 
3:00  M.  Methods  Used  in  Maintenance  of  Capital  Highway  (Illustrated) 

— D.  H.  Wi.NSLOw.  of  the  United  States  Office  of  Public  Roads. 

Thvrsdat  Afternoo.n, 
1:30  P.  M.     Bridges  andCulvebts. 

Economy  in  the  Design  of  Highway  Bridges — 

Relation  of  Contractor  to  the  Highway  Commission  and  to  the 

Highway  Engineer — Engineer   from  Bridge  Company. 
Culverts:      Terra-Cotta.    Concrete,    Corrugated   Iron    and    Cast 

Spceififationi  for  Culverts — R.  F.   Ezzell,  Chief  Engineer  of 

Maintenance,  Southern  Railway. 
Kind  of  Culverts — By  Representatives  of: 

Pomona  Terra  Cotta  Company. 

The  Newport  Culvert  Company. 

Tbe  Carolina  Metal  Products  Company. 

Tbe  International  Clay  Products  Bureau. 

THfBSUAY    EVE.MNG. 


Fbidat  Mormng,  Febkuahy  26. 

Blasting  MatrriaU.  A  discussion  of  the  different  kinds  o£  blast- 
ing materials  and  the  most  elTectlve  application  of  these  to 
different  classes  of  excavation — By  Engineer  from  the  DuPont 
Powder  Company. 

Relations  that  Should  Exist  Beticeen  State  Highway  Commis- 
sion, County  High-way  Commission,  and  Toicnship  Highway 
Commission,  and  Reiations  of  Highway  Engineers  to  These — 
By  M.  H.  Stacy,  Dean  of  University,  and  Joseph  Hyde  Pbatt, 
State  Geologist. 
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1S:00  M.  BUBINEBB  Meetino. 

How  to  Improve  the  lastltute. 
Coireepondence  Courae*— Are  They  ot  Value? 
Plan  ot  CoSperatton  for  the  Employment  of  Engineers,  Superin- 
tendents, and  Foremen. 

TUESDAY  MORNING,  FEBRUABY  23,  1915. 

9 :30  o'clock, 

AddresH  of  IVelcone 

The  Institute  was  welcomed  to  the  Univereity  by  President  Edward 

Kidder  Graham,  as  follows : 

Mr.  President.  Ladies  and  GCTidemen; 

It  le  a  great  pleasure  to  the  University  to  have  you  gentlemen  back  with 
us  once  more.  There  are  a  number  of  reasons  that  Instantly  spring  to  my 
mind  as  to  why  the  University  of  North  Carolina  should  welcome  the  Roads 
Institute  as  a  permanent  part  of  its  activities.  One  of  these  is  that  you  are 
good  roads  men — public  good  roads  men— and  I  think  that  if  we  carry  out 
our  purpose  at  all  we  are  not  only  In  favor  of  good  public  roads,  but  of  good 
public  anything,  that,  In  fact.  Is  our  business. 

We  are  in  favor,  as  I  understand  our  business,  ot  good  public  anything  from 
the  standpoint,  not  of  emotion,  but  of  knowledge.  That  Is,  we  are  trying  to 
find  out  what  things  are  true  and  of  good  report,  and  in  a  large  way  we  are 
trying  to  And  out  why  those  things  are  so,  and  what  is  the  best  way  of  t>riug- 
ing  those  things  about.  Now.  if  I  understand  the  object  of  the  Good  Roads 
Institute,  It  exists  exactly  and  precisely  for  that  reason.  It  la  not  only  In 
favor  ot  a  good  public  enterprise,  but  it  is  In  favor  of  finding  out  most  ex- 
pertly and  exactly  what  that  good  public  enterprise  really  needs  to  make  It 
a  better  public  enterprise.  That  Is  what  I  understand  by  education.  It  Is 
translating  a  thing  that  people,  in  a  vague  and  general  way,  consider  to  be 
a  good  thing  Into  an  actual,  realizable  fact. 

The  speaker  then  discussed  briefly  the  enormous  amount  of  money  to 
be  spent  this  year  in  the  South  in  the  conatruction  of  new  public  roads, 
nnd  then  continued: 

It  you  will  look  at  the  great  inventions  of  the  last  century  or  two,  you  will 
And  that  those  great  Inventions  and  discoveries  have  all  been  concerned  with 
one  thing:  they  have  been  concerned  with  making  more  easy  communication 
between  man  and  man.  If  I  ehould  ask  you  the  greatest  discovery  of  the  last 
century  you  would  say,  perhaps,  the  steamboat — making  It  possible  for  men 
to  communicate  with  each  other  over  the  water.  In  some  fashion  we  got 
the  boat  there  and  then  human  Ingenuity  tried  to  make  that  boat  a  Ijetter 
Instrument  of  communication  between  man  and  man,  country  and  country. 
We  tcok  a  trax  and  put  It  on  wheels  and  we  put  power  In  those  wheels  and 
produced  the  locomotive,  and  we  said  we  have  got  to  make  the  road  that  that 
thing  runs  on  a  freer,  more  facile  thing,  a  better  communication  between  man 
and  man.  But  we  were  not  satisfied  with  that,  Wc  said  we  will  take  the 
air  that  la  freer  and  more  facile  still,  and  we  Invented  the  telegraph,  the 
telephone  and  wlrelesa  telegraphy. 
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Now  I  say  that  all  of  those  tblnge.  all  those  discoTerles  and  iDventlonR, 
may  be  reduced  to  a  elngle  tblng — the  eDort  ol  man.  through  his  ingenuity 
and  intelligence,  to  make  mare  communicable  the  good  tblngs  of  Intelligence, 
bodily  comfort  and  material  welfare  between  man  and  man.  "We  are  inter- 
ested In  mainly  one  thing,  and  that  la  In  making  more  communicable  the 
good  things  that  we  have  each  found. 

I  suppose  it  a  man  would  asfc  you  the  greAteet  public  enterprise  that  baa 
been  realized  In  your  recollection,  you  would  say  the  Panama  Canal.  What 
is  that?  Nothing  but  an  international  good  road.  For  what  purpose?  Why. 
for  making  more  communicable  the  good  things  of  the  east  and  west.  If  I 
were  to  ask  you  what  is  the  Atlantic  cable,  T  auspect  you  would  answer  In 
the  same  terms:  It  is  an  international  good  road  lor  flashing  communication 
from  country  to  country.  To  the  wireless  telegraph  station,  which  we  have  up 
here  in  one  of  our  buildings,  you  can  go  tonight  and  bear  the  latest  thrill 
from  the  European  war.  or  And  out  what  sort  of  weather  we  will  have  to- 
morrow—a wonderful  invention  for  putting  men  into  communication  with 
each  other. 

So,  this  educational  Institution  is  an  instrument  for  making  communication 
more  facile  and  more  powerful  between  tbts  age  and  the  last  age.  this  country 
and  another  country.  We  are  Interested  in  the  question  of  not  only  making 
water  and  nlr  an  avenue  of  communication — we  are  Interested  In  the  good 
roads  of  the  spirit.    That  Is  our  business. 

When  you  come  to  roads,  such  as  the  one  that  runs  In  front  of  this  build- 
ing, you  have  tbere  not  nearly  so  romantic  and  Interesting  a  project  In  the 
advance  of  tbe  human  spirit,  but  you  have  a  practical  and  a  workable  Instru- 
ment for  bringing  men  into  communication  with  each  otber.  Certainly  it 
It  Is  not  as  stimulating  to  the  human  Imagination,  it  is  a  tremendously  ser- 
viceable Instrument  to  the  men  and  women  of  our  country  trying  to  find 
out  how  to  live  together  most  profitably  and  amicably. 

One  of  the  greatest  discoveries  of  our  own  time,  from  tbe  public  point  of 
view,  Is  the  discovery  of  the  public  good  road  as  an  Instrument  in  good  gov- 
ernment. But  I  am  not  going  to  take  up  your  time  explaining  the  funda- 
mental relation  that  the  good  road  bears  to  the  school,  to  the  church,  to  the 
doctor,  to  the  merchant,  to  the  manufacturer.  This  has  been  done  many  times 
and  It  has  been  clearly  shown  that  It  Is  the  necessary  servant  of  all  of  our 
public  enterprises.  Our  Interest  in  the  good  roads  now,  and,  tor  that  reason, 
my  particular  Interest  In  the  Good  Roads  Institute.  Is  not  for  purposes  of 
exhortation  and  evangellzatlou.  We  have  a  bigger  problem  than  that  of 
trying  to  convert  somebody  to  the  general  doctrine  of  good  roads.  Of  course 
that  has  to  be  done;  but  sometbing  else  that  a  democracy  demands  of  us 
that  we  do  not  bo  constantly  bear  In  mind.  Is  that  when  the  public  turns 
down  many  of  our  enterprises  it  turns  them  down  not  because  it  believes  that 
our  general  Idea  Is  bad,  but  because  we  have  not  worked  It  out  in  terms  tbe 
public  Is  willing  to  accept.  The  public  Is  a  hard-headed  person;  It  asks  that 
Its  public  problems  finally  be  worked  out  In  a  scientific  way. 

The  public  road  problem  now  is  primarily  one  for  the  expert,  for  tbe 
scientist.  It  Is  for  that  reason  public  road  Institutes  of  this  sort  are  extremely 
important.  We  do  not  need  so  much  to  be  exhorted  to  believe  that  good 
roads  are  a  good  thing  for  the  people,  as  to  find  out  what  sort  of  roads  are 
good  and  why.  It  is  to  finding  this  out  and  finding  It  out  under  all  of  the 
complex  conditions  that  affect  tbe  goodness  of  a  road  that  you  gentlemen 
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are  giving  a  large  part  of  your  lives.  The  question  of  good  roedB  is  about  the 
biggest  question  that  the  i»eople  of  North  Carolina  have  before  them.  They 
cannot  answer  that  question  except  In  a  muddled  fashion,  for  the  simple 
reason  that  the  complete  answer  is  a  technical  and  scientiflc  answer  that  in- 
Tolves  study  and  experience  that  helongs  to  the  expert.  Evangelization  and 
popular  propaganda  for  good  roads  Is  necessary,  but  It  Is  only  the  first  step; 
the  solution  of  the  problem  of  roads  for  the  commonwealth  depends  on  the 
dltBcult  science  of  permanent  road  building  that  you  have  come  here  to  study. 
The  telephone,  the  wireless  telegraph,  aeroplanes  and  all  the  rest  of  the 
instruments  of  human  communication  are  romantic  and  thrilUngly  Interest- 
ing; but  the  most  important  of  these  open  avenues  of  commerce  and  friend- 
ship is  and  always  will  be  the  good  country  road.  It  has  Improved  very 
slowly;  it  has  been  neglected  and  left  to  go  where  It  chose  and  be  as  bad  as 
ignorance  and  IndiHerence  could  make  It.  But  you  are  changing  all  of  that 
and  the  people  are  giving  you  great  aume  of  money  as  an  expression  of  their 
confidence  in  the  public  road  as  a  fundamental  public  utility,  and  In  you  as 
intelligent  puUic  servants,  who  will  make  the  science  of  road  building  a  field 
of  genuine  statesmanehlp. 

PnrpoBea  of  the  Inatltnte 
Joseph  Htdb  Pratt,  Director. 

All  of  you  consider  this  now  as  part  of  the  University  of  North  Carolina 
inasmuch  as  one  of  the  new  dlvieions  of  work  that  has  been  inaugurated 
here  at  the  University  for  the  past  two  years  has  been  known  as  University 
Extension  work.  It  there  is  any  line  of  University  extension  work  that  I 
believe  will  do  good,  there  is  no  line  of  University  extension  work  that  will 
do  more  good  than  that  which  the  University  is  trying  to  do  In  connection 
with  public  roods.  In  holding  the  institute  here  at  the  University  1  think 
we  have  chosen  as  good  a  place  as  we  could  possibly  find,  because  here  we 
not  only  come  In  touch  and  bring  together  those  who  are  Interested  in  actual 
construction  of  the  public  roads,  but  we  call  to  the  attention  of  something 
over  a  thousand  young  men  who  are  to  become  citizens  of  North  Carolina 
that  the  public  road  question  Is  of  vital  importance  to  the  development  of 
North  Carolina. 

Before  we  begin  the  regular  lectures  and  discussions  I  wish  to  speak  briefly 
In  regard  to  the  purposes  of  the  Institute.  My  Idea  of  the  Institute  has 
changed  but  very  little  from  what  It  was  last  year,  and  I  can  sum  up  in 
Just  a  few  words  my  idea  as  to  the  purpose  of  the  Institute,  and  that  is — 
that  it  shall  be  made  a  clearing  house  for  road  problems  In  North  Carolina. 
That  will  take  up  every  single  phase  ol  road  work,  and  It  la  up  to  us,  as 
President  Graham  has  said,  to  work  out  and  solve  the  problem — because  if 
we  do  not  do  it,  I  know  of  no  one  else  who  is  going  to  do  it  tor  the  State  of 
North  Carolina.  We  come  here  as  a  group  ot  men  who  are  particularly  In- 
terested in  construction  work.  I  am  very  glad  to  be  able  to  say  that  we  have 
with  us  those  who  are  not  as  Interested  as  we  are,  from  the  engineering 
standpoint,  but  are  interested  from  the  contractor's  standpoint  and  Irom  the 
manufacturer's  standpoint  of  road  supplies.  We  are  not  going  to  obtain  the 
best  results  of  road  work  until  we  reach  that  time  when  there  is  a  Just  and 
fair  working  basis  between  those  who  have  cliarge  ol  the  road  construction 
work  in  North  Carolina,  and  those  who  are  supplying  the  materials  with  which 
that  work  shall  be  done.    I  hope,  through  the  Institute,  that  we  can  become 
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acquainted  Dot  only  with  each  other  in  the  conBtnictlon  work,  but  acauainted 
with  those  who  are  In  the  end  to  furnish  to  uB  the  materlala  with  which  we 
are  to  build  our  roade. 

Now,  in  working  out  the  program  for  this  meeting  It  seemed,  on  account 
of  the  hard  winter  that  we  have  Just  gone  through,  that  perhaps  we  ehould 
try  to  emphasize  more  particularly  this  year  the  t;pe  of  road  which,  not- 
withatandlDg  the  aerious  comments  made  tn  the  newspapers,  is  bound  to  be 
the  chief  road  In  North  Carolina  for  many  years;  1.  e.,  the  sand-clay,  topeoli 
or  gravel  road.  You  will  notice,  therefore,  In  the  program  which  has  been 
distributed,  that  we  have  worked  out  a  program  that  starts  in  with  the  first 
step  In  road  construction  work,  location,  and  this  afternoon  we  will  discuas 
the  question  of  the  location,  design  and  construction  of  roads.  Then  we  take 
up  in  general  the  surfacing  materials  of  the  sand-clay,  topeoli  and  gravel 
roads  in  which  North  Carolina  Is  particularly  Interested;  then  we  take  up 
methods  of  construction  and  follow  that  through  tomorrow  morning  and  part 
of  the  afternoon.  We  go  briefly  Into  the  question  of  macadam  roads,  tor  the 
reason  that  this  question  has  come  up  in  several  counties:  What  shall  we 
do  with  the  wornout  macadam  road?  Stall  we  try  to  repair  that  with  water- 
bound  or  bituminous  material,  or  shall  we  put  sand-clay  or  gravel  on  it? 

On  Thursday  we  take  up  the  question  of  maintenance  of  roads,  and,  par- 
ticularly, of  the  sand-clay,  topsoll  and  gravel.  Then  we  take  up  a  phase  of 
work  that  Is  leading  right  on  to  the  question  of  maintenance,  because  on  It 
depends  largely  the  reason  why  so  many  roads  have  gone  to  pieces  during 
the  past  winter;  i.  e.,  the  question  of  drainage.  After  this  we  hope  to  make 
the  culvert  question  a  most  interesting  discussion  on  Thursday  afternoon— 
terra  cotta,  concrete,  corrugated  and  cast  iron — both  from  the  engineer's  and 
the  manufacturer's  standpoint.  On  Friday  morning  we  wilt  have  a  discussion 
of  blasting  materials:  also  of  the  relations  that  should  exist  between  the  State 
highway  commission,  county  highway  commission,  and  township  highway 
commission,  together  with  relations  of  highway  engineers  to  these;  and  we 
close  at  noon  with  a  business  meeting.  Three  important  questions  will  come 
up  at  that  meeting:  How  to  improve  the  Institute;  correspondence  courses: 
are  they  of  value?;  and  plan  of  cooperation  for  the  employment  of  engineers, 
superintendents  and  foremen.  Csn  we  arrange  in  connection  with  the  corre- 
spondence courses  offered  here  at  the  University  a  satisfactory  course  con- 
necled  with  the  road  problems  of  the  State  that  the  engineers,  superintendents 
and  foremen  can  take  to  advantage?  I  want  to  get  the  engineers,  superin- 
tendents and  foremen  of  road  work  in  North  Carolina  In  such  close  touch 
with  each  other  that  we  can  know  where  the  good  men  are  and,  as  tbey 
finish  one  piece  ot  work,  there  is  no  question  about  transferring  them  to 
another  section  ot  the  State  or  county  to  take  up  a  similar  line  of  work. 

Last  year  we  carried  cut  a  program  which  seemed  to  give  pretty  satisfactory 
results,  at  least  to  the  extent  that  a  resolution  was  passed  asking  that  the 
lustitute  be  made  a  permanent  thing.  All  the  papers  and  lectures  which  will 
be  given  at  this  lustitute  will  be  open  for  discussion;  and  we  have  tried  to 
arrange  so  that  there  will  be  plenty  of  time  for  the  discussion  of  papers 
that  come  up.  All  are  free  to  ask  questions,  and  everybody  Is  at  lilierty  to 
ask  to  be  helped  out.  That  will  give  a  little  Idea  of  what  we  are  going  to 
try  to  make  the  Institute  this  year.  We  take  up  this  afternoon  the  location. 
designing  and  construction  of  roads.  The  first  paper  will  be  given  by  Pro- 
fessor T.  F.  Hlckerson,  Associate  Professor  in  the  Department  of  Civil  En- 
gineering ot  the  University  ot  North  Carolina. 
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In  the  following  pages  are  given  the  papers  presented  at  the  Institute 
and  discussions  of  these  papers  (in  so  far  as  the  stenographer  was  able 

to  report  then) : 

Cooslderatlons  BoTerolngr  the  Proper  Location  of  Roads 

Bt  T.  F.  Hickesbon, 

Associate  Professor  of  Civil  Engineering,  University  of  North  Carolina. 

Qood  roads  are  Intended  primarily  to  supply  means  of  communication  and 
transportation  from  place  to  place  with  a  minimum  of  effort  and  reelBtance 
and  in  the  least  possible  time.  The  highest  aim  of  roadmaking,  we  ma;  say, 
is  "endeavoring  to  help  mahe  smooth  the  paths  of  humanity." 

There  are  mainly  three  things  which  make  a  bad  road;  ateep  gradea,  bad 
airve*.  and  uneven  aurfaces;  the  first  two  of  which  are  permanent  ohstacles 
to  traffic  due  entirely  to  a  lad  location  of  the  road.  The  first  and  most  im- 
portant step  in  the  road  Improvement  in  this  State,  as  well  as  in  the  South, 
1h  to  correct  the  mistakes  made  by  our  ancestors  and  relocate  the  roads  so  well 
that  future  generations  will  never  see  St  to  make  any  radical  changes.  Evi- 
dently the  location  of  roads  should  be  governed  by  engineering  principles. 

There  are  really  a  great  many  conelderations  which  exert  an  influence  on 
the  location  of  roads,  whether  it  be  a  revision  of  any  existing  road,  or  the  lay- 
out of  an  entirely  new  route.  The  first  considerations  are  line  and  grade, 
hut  they  are  influenced  more  or  less  by  drainage,  annual  cost,  exposure  to  the 
sun,  character  of  the  foundation  soil,  best  stream  and  ridge  crossings,  traffic 
conditions,  servlceahtlity  to  the  community,  esthetics,  right  of  way  privileges, 

AUORMENT. 

It  la  desirable  of  course  to  make  a  road  between  two  points  as  direct  and 
short  as  possible,  but  a  deviation  of  a  few  hundred  feet  from  the  direct  line 
In  order  to  avoid  a  bill  or  a  swamp  may  not  Increase  the  distance  materially. 
Thus,  Fig.  1,  it  a  due  east  line  AB=2  mites  in  length  and  C  is  a  point  1,000 
feet  north  of  the  middle  of  AB,  then  the  distance  ACE  is  only  about  190  feet 
more  than  AB.     See  Fig.  1. 


A  slight  curvature  adds  to  the  esthetic  appearance  of  roads,  but  sharp 
curves  are  positively  dangerous  tor  modern  traffic.  New  York  State  has 
adopted  a  minimum  radius  of  ZOO  feet,  wherever  possible,  with  the  result  that 
the  increased  comfort  has  greatly  pleased  the  traveling  public.  At  the  Inter- 
national Road  CongresH  in  London  in  1913,  it  was  agreed  that  the  minimum 
radit  of  curves  in  roads  used  by  fast  traffic  should,  where  practicable,  provide 
an  unobstructed  view  of  300  Feet  ahead,  and  where  this  is  impossible,  the 
curve  being  of  too  short  a  radius,  means  should  be  provided  whereby  the 
approach  thereto  Is  in  some  way  clearly  Indicated. 


),Google 


18  FBOCEEDIMdS  OF 

In  Hat  country,  the  controlling  factor  In  the  relocation  of  old  FOade  is 
uBuall;  better  alignment,  that  Is,  substituting  smooth  curres  and  tangents 
for  sharp  turns  and  zigzags,  and  at  the  same  time,  keeping  on  ground  equally 
«B  good  or  better  tor  grade  and  drainage.    See  Fig.  2. 


Fio  2 

Thua,  In  Fig.  2,  aaeuming  that  ererytfalng  else  remains  the  same,  the  long 
curve  ABC  may  be  eubetltuted  for  the  irregular  tine  abcdetg  of  an  old  road 
vhich  was  originally  laid  out  more  or  less  by  accident.  Obviously  It  would 
be  an  unwise  expenditure  of  money  to  build  a  aand-clay  or  macadam  surface 
on  such  a  road  until  the  alignment  is  revised;  yet  there  are  too  many  cases 
where  the  public  would  say  "let  good  enough  alone"  and  attempt  to  Improve 
the  road  surface  which  sooner  or  later  will  he  abandoned  when,  say,  tbe 
trees  are  all  removed  and  the  bad  alignment  Is  eeen  throughout  Just  as  an 
engineer  would  previously  have  seen  It  on  a  map. 


In  hilly  and  mountainous  country,  grades  are  the  first  consideration  in  road 
location.  Distance  must  be  sacrificed  for  grades.  Formerly,  very  little  atten- 
tion was  given  to  grades.  Directness  was  the  only  consideration.  Roads 
were  located  up  and  down  hills  when  they  might  have  been  built  around  tbe 
hill  with  very  little,  if  any  more,  first  cost,  and  with  a  tremendous  saving 
In  the  cost  of  transportation  and  maintenance.  It  Is  highly  desirable  that  no 
grade  shall  be  more  than  4  per  cent.  As  tbe  grade  increases  beyond  4  per 
cent.,  transportation  becomes  burdensome  and  the  erosion  of  the  soil  due  to 
the  Increased  velocity  of  surface  water,  begins  to  show  marhs  of  destruction. 

Motor  cars  will  pull  heavy  grades  more  easily  than  vehicles  generally,  and 
If  It  were  not  for  the  destructive  effects  of  water,  tbe  matter  of  grade  reduction 
would  be  less  Important. 

DRAIN  AGE. 

Drainage  is  the  most  important  word  In  the  road  builder's  vocabulary  be- 
cause It  must  be  considered  In  connection  with  every  phase  of  road  building, 
be  it  location,  construction,  or  maintenance.  On  account  of  better  drainage, 
a  ridge  or  even  a  slde-hlU  location  ie  preferable  to  a  valley  location.  See 
Fig.  3,  p.  19. 

Too  many  roads  have  been  located  along  tbe  line  of  least  resistance  up 
tbe  center  of  ravines  until  the  head  of  the  ravines  Is  reached,  and  then  up  a 
heavy  grade  to  tbe  summit  of  a  ridge.    Fig.  3  shows  bow  the  location  mlgbt 
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be  improred  br  using  a  tide-hill  location,  wltb  better  drainage  and  with  a 
gradual  upgrade  to  the  summit  of  the  ridge.  The  "rallej  route"  would 
always  be  subject  to  the  destructive  effects  of  surface,  as  well  as  underground 
water,  and  therefore  the  maintenance  cost  (Including  repairs  for  bridges) 


would  be  excessive.  The  "slde-hlll  route,"  although  slightly  longer  and  per- 
haps more  expensive  In  the  first  cost,  has  the  advantage  of  remaining  In  good 
shape  with  comparatively  little  maintenance. 

ANNUAL  COST. 

In  considering  the  relative  merits  of  two  feasible  routes  tor  a  road,  the 
estimated  annixil  coat,  instead  of  merely  the  first  cost,  should  be  used  as  a 
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basis  o[  compHTlson.  The  snnuBl  cost  embracea  the  (allowing  Items:  (1) 
Annual  Interest  on  tbe  first  cost;  (2)  Annual  cost  of  mainteDauce ;  <3) 
Annual  cost  of  transportation;  (4)  Sinking  fund  for  future  repairs;  (6) 
Sinking  fund  for  extinguishing  the  original  expenditure  In  a  epeclfied  number 
of  years. 

The  following  Illustration  Is  an  actual  case  that  came  within  the  experience 
of  the  writer: 

Route  No.  1  (see  Fig.  it  follows  an  existing  road  which  needs  very  little 
revision,  but  a  river  must  be  crossed  twice  and  two  lOO'-span  bridges  will  be 
neceasary. 

Length=3,600  feet 

Route  No.  2  avoids  tbe  river  crossings,  but  must  cross  over  400  feet  of 
solid  rock  and  then  encounter  slde-hlll  construction  and,  finally,  pass  through 
the  middle  of  a  valuable  farm. 

Length  3,740  feet. 

Route  No.  1. 

Cost  bridges  (life  80  years) f  2,200 

Cost  abutments 1,000 

Cost  constructing  road 600 

Cost  surfacing 300 


f4.000 


Fiol 
Route  No.  2. 

Cost  construction J4,400 

Cost  right  of  way 100 

Cost  surfacing 400 

Annual  Cott  of  Route  No.  1.  '*'**'*' 

Interest  on  first  cost  at  6  per  cent $200 

Maintenance  of  road  and  bridges. 100 

Sinking  fund  for  renewing  bridges  at  4  per  cent 40 

Insurance  against  destruction  by  flood  1  per  cent 40 

$380 
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Annual  Coat  of  Route  No.  £. 

Interest  on  flret  coat  at  It  per  cent $245 

Maintenance  50 

Cost  of  assumed  transportation  of  10  tone  per  day  over  240'  at  IS^c 
per  ton  per  mile 20 


Hence  Route  2  should  be  chosen. 
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UISCELLmEOCB    COnaiDESATIONS. 

A  Bunny  exposure  and  a  porous  foundation  soil  are  highly  desirable  In 
order  that  the  top  and  bottom  of  the  road  surface  may  be  as  dry  as  poeslble. 

High  stream  crossings  and  lowest  ridge  croeslngs  are  often  controlling 
points  in  the  location  of  roads. 

The  traffic  census  of  the  road  that  la  to  be  located  and  Its  relatl<»i  to  the 
road  system  has  more  or  less  Influence  in  the  location  and  a  great  deal  of 
Influence  In  the  design  of  the  road. 

The  location  of  a  trunk  line  Is  not  apt  to  be  affected  by  local  conditions 
other  than  tcvography. 

Figure  6  shows  the  amount  of  territory  that  may  be  served  by  a  highway 
between  two  cities,  A  and  B,  assuming  that  transportation  on  the  minor 
roads  costs  twice  as  much  as  that  on  the  main  highway.  Any  road  within 
this  territory  should  be  located  at  right  angles  to  the  main  highway,  AB, 
Instead  of  straight  towards  A  or  B.     See  Fig.  6. 


3/^d  A  3/^d 


In  locating  certain  roads,  the  question  of  serrlceabillty  to  the  local  commu- 
nity must  be  considered  carefully,  but  none  of  the  technical  requirements  of  a 
good  road  should  ever  be  sacrificed.  The  following  case  will  serve  as  an 
Illustration  of  this  point: 

Between  Snow  Camp  and  Graham,  N.  C,  Is  a  long  ridge  which  offers  an 
ideal  location  for  drainage,  grade,  and  directness,  but  it  would  pass  through 
an  uninhabited  territory  and  could  not  be  reached  easily  by  lateral  roads. 
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The  existing  route,  which  admits  of  proper  reTlsloQ,  leaves  the  ridge  and 
passes  through  an  inhabited  terrltor;.  Evidently  it  Is  wlee  to  relocate  the  old 
road,  although  It  is  not  so  ideal  from  an  engineering  point  ol  view  as  the 
ridge  route. 

In  concluelon,  I  should  like  to  emphasize  the  fact  that  the  location  is  the 
onlr  permanent  feature  of  road  building  and,  therefore,  It  must  receive  care- 
ful consideration  and  foresight  and  preliminary  Investigations  in  order  to 
iatlsfy  present,  as  well  as,  future  trafflc  requirements. 

DISCUSSION. 

Ma.  Pbatt;  One  word  In  regard  to  the  general  problem  of  location  brought 
out  by  Mr.  Hlckerson.  The  location  is  the  only  portion  of  your  road  In 
connection  with  construction  that  can  In  any  way  be  spoken  of  as  permanent, 
and  for  that  reason,  perhaps,  as  much  as  anything  else,  an  engineer  should 
be  extremely  careful  that  when  he  has  made  bis  report  on  the  location  of  any 
particular  road  he  has  made  the  location  that  will  not  have  to  be  changed 
In  the  future.  In  many  inetances  there  Is  a  great  deal  of  pressure  brought 
to  bear  upon  engineers,  commissioners  and  superintendents  in  regard  to  the 
location  of  roads,  t  think  the  best  iiluetratlon  of  the  impracticability  of 
deciding  ahead  of  time  wbere  a  road  is  to  go  Is  a  bill  that  was  passed  some 
ten  years  ago  by  the  General  Assembly  of  North  Carolina,  In  which  the  Legis- 
lature located  a  road  in  Mitchell  County  and  stated  that  It  should  begin  at  a 
certain  point.    This  was  ten  yearg  ago;  and  that  road  has  never  been  built. 

Now,  the  personal  consideration  must  not  enter  Into  road  location.  It  Is 
sometimes  extremely  hard  to  be  entirely  honest  In  locating  roads,  and  prob- 
ably there  Is  no  one  who  finds  that  consideration  harder  to  overcome  than 
the  boards  of  commissioners,  whether  county  or  road  commissioners,  and  It 
is  the  engineer  who  stands  iKtween  them  and  the  people.  When  a  board 
of  road  or  county  commiasfoners  has  employed  an  engineer  to  look  after  the 
location  of  the  roads  over  which  they  have  control,  the  engineer  must  be  tb'' 
one  to  decide  in  regard  to  the  location. 

Now,  we  have  had  considerable  trouble  in  several  counties  in  regard  to  the 
question  of  location.  I  have  simply  told  the  engineer  to  make  bis  report  lo 
his  board  and  see  that  this  report  goes  on  record.  The  Attorney  General  has 
given  an  opinion  that  when  an  engineer  is  employed  by  a  county  to  be  In 
charge  of  road  work  he  can  insist  that  the  report  he  makes  shall  go  down  on 
the  records  of  the  Commission;  so  that  If  there  Is  any  change  made  by  the 
Commission  in  the  location  submitted  by  the  road  engineer  it  will  have  to 
show  on  the  records  of  that  Commission. 

Now,  as  I  have  said,  the  location  is  the  only  permanent  part  of  a  road. 
The  minute  we  begin  to  let  the  personal  consideration  affect  that  location 
or  influence  that  location,  we  are  not  going  to  get  the  beat  location  tor  the 

I  will  speak  a  moment  or  two  tn  regard  to  bond  issues.  The  present  General 
Assembly  has  passed  already,  I  suppose,  eight  or  ten  county  bills,  some  of 
which  authorize  an  election  for  bonds,  some  Instructing  and  directing  the 
commissioners  to  Issue  the  bonds  for  townships  or  districts,  altogether  some- 
thing like  nearly  a  million  dollars  worth  of  bonds  being  authorized  already. 
The  larger  proportion  of  bonds  are  what  are  called  long-lived  bonds,  running 
trixn  thirty  to  forty  years.  To  my  mind  such  a  bond  issue  in  road  construc- 
tion should  be  used  just  as  largely  as  possible  in  that  part  of  the  road  which 
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we  Bpeak  of  ae  the  permanent  part  of  the  road.  Now,  70U  hav«  Been  in  the 
papers  and  road  publications,  some  from  the  United  States  Offlce  ot  Public 
Roads,  Information  in  regard  to  long-lived  bonds,  saying  we  ought  not  to  Issue 
road  bonds  for  a  Itmger  period  than  the  life  of  the  road.  Now  the  life  of  any 
road,  so  far  as  It  depends  upon  the  surfacing  material,  Is  probably  lust  a  few 
days  after  the  time  the  road  is  built;  because  there  Is  no  type  of  road  that 
does  not  have  to  be  maintained.  The  surfacing  material  has  to  be  repaired 
almost  as  soon  as  It  is  done.  Take  for  instance,  Fayetteville  Street  in 
Raleigh — this,  representing  the  finest  pavement,  has  to  be  repaired.  In 
North  Carolina,  It  would  be  impossible  In  many  of  our  counties  to  Issue  for 
road  work  short  period  bonds;  that  is,  bonds  that  would  mature  in  ten  or 
fifteen  years,  because  the  extra  per  cent  that  would  be  necessary  to  take  care 
of  a  sinking  fund  and  Interest  would  require  Just  the  extra  per  cent  to  raise 
by  tax  that  the  people  would  consider  Impracticable.  For  Instance,  In  this 
county  (Orange)  our  bonds,  consisting  of  (260,000,  run  for  forty  years.  We 
are  taxing  ourselves  thirty-five  cents  on  the  flOO  worth  of  property  to  take 
care  of  these  bonds.  You  cut  that  bond  issue  down  to  a  fifteen-year  bond  Issue 
and  you  would  have  to  run  your  tax  up  considerably  over  thirty  cents,  so  much 
over  that  you  would  not  be  able  to  carry  the  bond  Issue  In  Orange  County.  We 
did  carry  It  with  the  expectation  of  running  the  tax  up  to  36  cents  on  the  |100 
worth  of  property.  With  that  Idea  In  view — of  the  long-lived  bond— I  believe 
that  Just  as  much  should  be  put  In  good  location  or  the  permanent  part  of  the 
road,  and  that  Includes  culverts  and  bridges,  as  possible.  Therefore,  when  we 
consider  all  this,  we  can  readily  see  that  It  is  doubly  important  that  the 
location  shall  be  made  permanent. 

Economical  Hetfaods  of  MotIdk  Bock  . 

By  W.  S.  Falus,  Road  Engineer. 

In  any  discuEslon  of  methods  of  moving  rock  In  road  or  other  construction 
work,  tbe  local  conditions  must  receive  due  consideration.  What  I  am  going 
to  say  Is  Intended  to  apply  especially  to  the  conditions  I  have  found  existing 
In  our  State,  and  to  the  class  of  work  that  Is  needed  on  the  roads  In  the 
sections  of  the  State  where  rock  is  most  frequently  encountered.  Some  of 
the  things  which  I  shall  define  as  economical  under  these  conditions,  could 
not  be  considered  good  practice  under  other  circumstances,  or  in  the  case  of 
larger  operations. 

In  all  rock  work,  no  matter  how  It  Is  prosecuted,  the  most  expensive  Item 
of  work  Is  the  drilling  required  to  prepare  the  rock  tor  blasting.  There  are 
several  ways  of  drilling  the  holes  for  this  purpose  In  common  use.  The  two 
most  distinctive  are  baud  and  power  drilling.  Drilling  holes  by  hand  may 
be  done  In  several  ways:  (1)  by  hand-hammer  drill;  (2)  by  the  chum  drill; 
(3)  by  the  rotary  or  auger  drill.  The  last  named  drill  is  used  only  In  very 
soft  rock  or  coal. 

The  hand-hsmmer  drill  is  the  most  commonly  used  of  the  hand  drills.  This 
drill  consists  of  a  piece  of  tool  steel,  usually  hexagon  but  sometimes  round 
In  sections,  from  three-quarters  to  one  and  one-quarter  inches  In  diameter 
and  from  three  to  ten  feet  In  length.  A  bit  of  cutting  edge  is  formed  on  one 
end  somewhat  broader  than  the  diameter  of  the  steel  and  a  head  for  driving 
Is  made  by  annealing  the  other  end.  The  hit  is  then  carefully  tempered 
to  suit  the  kind  of  rock  to  be  drilled.    Different  lengths  of  drills  are  used. 
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as  the  hole  Is  deepened,  tor  tbe  convenience  of  the  driven.  The  operation 
ot  drilling  is  carried  on  by  from  two  to  four  men,  one  man  holding  and 
manipulating  the  drill  and  from  one  to  three  men  driving.  Seven  to  ten 
pound  (usually  eight  pound)  "striking"  hammers  are  used  for  this  purpose. 
The  handles  of  these  hammers  are  made  of  the  best  hickory  and  should  be 
very  slender  to  secure  the  best  results.  Ten  to  Dfteen  feet  of  bole  drilled  per 
day  of  ten  hours  is  about  the  average,  according  to  tbe  density  or  hardness 
of  the  rock.  Eight  feet  Is  tbe  usual  limit  In  depth  for  a  single  hole,  aa  tbe 
weight  ot  the  drill  Is  too  great  for  the  man  holding  It  to  properly  manipulate 
it  tor  deeper  holes.  Experience  has  proven  to  me  that  three  men,  at  one 
dollar  and  fifty  cents  per  day,  allowing  fifty  cents  per  day  for  sharpening 
and  maintaining  the  drills,  will  drill  blasting  or  hore  holes  In  limestone  or 
other  similar  solt  rock  for  about  thlrty-flve  cents  per  foot  of  bole;  or  In 
granite  or  other  hard  and  dense  rock  the  cost  will  be  about  fifty  cents  per 
foot  of  hole.  This  is  perhaps  as  good  economy  as  can  be  obtained  by  tbe  hand 
drill.    Three  well  trained  men  form  tbe  most  efficient  gang  for  this  work. 

The  churn  drill  Is  considered  by  some  to  be  more  economical  than  the 
hammer  drill,  and  this  Is  theoretically  true,  because  the  beat  units  lost  be- 
tween the  head  ot  the  drill  and  the  hammer  in  using  the  hammer  drill  are 
cot  lost  in  the  use  of  the  churn  drill.  However  this  may  be,  In  practice  the 
chief  advantage  of  the  churn  drill  over  the  hammer  drill  lies  In  the  tact  that 
deeper  holes  can  be  drilled  with  It  than  Is  possible  with  tbe  hammer  drill. 
Holes  up  to  thirty  feet  deep  are  often  made  with  tbe  cbum  drill,  and  even 
deeper  holes  are  possible.  These  drills  vben  used  for  shallow  holes  are 
formed  like  the  hammer  drill,  but  have  balls  of  iron  or  steel  welded  to  them 
in  order  to  give  them  sufficient  weight  to  make  them  effective.  In  operating 
these  drills  they  are  simply  raised  and  dropped  by  tbe  men  using  them,  the 
weight  of  the  drill  doing  the  work  of  cutting  the  hole.  It  Is  in  very  common 
use  on  railroad  and  other  heavy  rock  work. 

The  chief  object  ot  this  discussion  Is  to  call  your  attention  to  the  amount 
of  money  that  is  so  often  wasted  by  the  careless  or  ignorant  prosecution  ot 
road  work,  when  a  considerable  quantity  of  rock  work  Is  to  be  done,  and  to 
show  that,  by  the  use  of-proper  methods,  a  large  portion  of  this  money  could 
be  saved. 

The  most  economical  method  ot  drilling  holes  for  rock  work  is  undoubtedly 
by  the  use  of  some  form  ot  power  drill.  The  steam  drill,  the  air  drill,  tbe 
electric  drill,  the  gaaollne-alr  drill  and  the  gasoline  drill  are  among  the  many 
forms  of  power  drills  now  on  the  market;  and,  under  the  various  conditions 
ot  rock  excavation,  all  of  them  have  fields  where  they  can  demonstrate  their 
economy.  The  air  drill  requires  a  somewhst  expensive  air  compressing  equip- 
ment and  Is  often  troublescMne  and  expensive  to  move  from  place  to  place. 
The  electric  drill  is  practicable  where  current  can  be  obtained.  Tbe  gasoline- 
air  drill  is  expensive  and  the  gasoline  drill  still  has  some  ot  the  troublesome 
traits  that  distinguished  the  gasoline  engine  a  few  years  ago.  Tbe  steam 
drill,  for  the  work  most  frequently  met  with  In  road  coDBtruction.  will.  I 
believe,  be  found  the  most  economical  and  satisfactory.  This  Is  largely  on 
account  ot  the  small  first  cost  of  the  equipment,  and  its  equal  efficiency  when 
compared  with  other  forms  of  power  drills.  A  very  good  outfit,  consisting 
of  a  drilling  machine,  hose  and  connections,  drilling  steels  and  sharpening 
tools,  can  be  purchased  tor  about  four  hundred  dollars.  If  the  county  or  con- 
tractor does  not  already  own  one,  a  suitable  boiler  can  be  rented  at  a  nominal 
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coBt.  The  drilling  macbine  should  lie  the  aiie  known  aa  a  three  or  three  and 
one-eighth.  This  deetEnatlon  denotes  In  Inches  the  diameter  at  the  steam 
cylinder  o(  the  machine.  This  machine  will  drill  from  sixty  to  seventy  (eet  of 
hole  per  day  of  ten  hours,  when  properly  handled,  and  at  a  cost  of  from  six- 
teen t'o  twenty  cents  per  foot  of  hole,  according  to  the  kind  of  rock. 

Comparing  this  with  the  cost  of  work  by  the  hammer  or  churn  drill,  the 
eamomy  of  the  power  drill  is  at  once  apparent.  The  constant  use  of  this 
drill  for  twenty-three  days  will  pay  back  the  purchase  price,  when  compared 
with  the  cost  by  hammer  drill,  if  the  difTerence  Is  only  thirty  cents  per  foot 
of  hole.    BxperiCDce  has  proven  this  to  my  complete  satisfaction. 

The  following  estimate  will  give  a  fair  Illustration  of  the  economy  of  the 
power  drill,  when  skilfully  handled,  as  compared  with  cost  by  hammer  drill- 
ing. In  order  that  the  estimated  cost  shall  be  entirely  feasible  and  well 
within  my  own  experience  1  will  state  a  case  that  will  produce  a  minimum 
amount  of  rock  for  the  holing  and  powder  used. 

Assuming  that  wc  are  working  a  quarry  or  lift  of  eight  feet  on  open  cut 
(not  trench  work)  and  the  holes  are  spaced  five  feet  from  the  face  of  the 
bench  and  five  feet  apart,  this  should  give  about  one  cubic  yard  of  rock  to 
each  foot  of  hole.  Assuming  that  the  cost  by  steam  drill  is  twenty  cents 
per  foot  of  hole  or  per  foot  of  rock  moved,  that  four  cents  will  pay  for  the 
dynamite  and  that  it  will  coat  fifteen  cents  to  haul  to  the  dump  each  cubic 
yard  of  rock  blasted,  the  total  cost  per  cubic  yard  would  be  thirty-nine  cents. 
Assuming  again  that  the  cost  of  drilling  by  hammer  drill  is  Hfty  cents  per 
foot  of  hole  or  fifty  cents  per  cubic  yard  of  rock  moved,  that  four  cents  will 
p^  for  the  dynamite,  and  that  It  will  cost  fifteen  cents  to  move  the  rock  to 
Ihe  dump,  the  total  cost  will  be  alxty-nlne  cents  per  cubic  yard  of  rock  moved. 
This  shows  a  difference  of  thirty  centa  in  favor  of  the  steam  drill  for  each 
cubic  yard  of  rock  handled.  Since  at  thirty  cents  per  cubic  yard  one  thousand 
five  hundred  cubic  yards  would  amount  to  four  hundred  and  fifty  dollars, 
I  would  advise  any  one  to  invest  in  a  steam  drilling  outQt  when  there  is  any 
probability  of  having  this  amount  of  rock  to  move.  The  outfit  would  be  more 
than  paid  for  on  the  completion  of  this  amount  of  work,  and  Its  value  at  the 
time  would  represent  that  much  saved  to  the  owner. 

In  preparing  to  load  the  holes  for  blasting,  it  is  sometimes  necessary  to 
"spring"  the  holes.  This  Is  eeldom  required  except  In  heavy  work  and  Is 
caused  by  the  need  for  more  space  for  the  charge  of  explosives  required. 
This  enlargment  or  "sprlnglug"  of  the  hole  Is  accomplished  by  charging  the 
bole  with  a  small  charge  of  dynamite  and  exploding  same  without  ramming 
or  packing  of  any  kind.  These  holes  are  usually  loaded  with  a  combination 
charge  of  dynamite  and  black  powder.  In  road  and  other  light  work,  dyna- 
mite is  generally  used  alone. 

Id  selecting  explosives  tor  road  work  I  would  recommend  that  dynamite 
designated  as  "forty  per  cent"  tie  selected  and  used  exclusively.  This  grade 
of  dynamite  is  of  ample  power  for  the  work  and  Is  much  safer  In  the  hands 
of  the  Inexperienced,  and  In  fact  In  the  hands  of  any  one,  than  the  grades 
containing  a  greater  percentage  of  cltro-glycerlne,  and  Is  perhaps  the  best 
all  round  powder  for  general  use. 

Dynamite  freezes  at  a  comparatively  high  temperature  and,  when  frozen 
or  even  partially  frozen,  will  not  give  good  results.  It  Is  better  to  keep  it 
from  freezing  than  to  have  to  thaw  It  out,  but  If  frozen,  great  care  should  be 
taken  in  thawing.    The  use  of  fresh  stable  manure  for  this  purpose,  or  a 
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double  boiler  nelug  water  at  from  ninety  to  ninety-five  decrees  (bnt  no 
warmer)  lor  fllUng  the  outside  vessel  Is  recommended.  Never  attempt  to 
thaw  dynamite  before  an  open  or  any  kind  of  fire. 

The  quantity  of  dynamite  required  for  various  kinds  of  rock  and  used  under 
various  conditions  cannot  be  exactly  stated  and  the  amount  of  loading  must 
be  left  to  the  Judgment  of  the  man  in  charge.  It  has  l>een  found,  however, 
that  In  open  cut  work  the  charge  need  rarely  exceed  one-third  of  a  pound 
to  the  foot  of  hole. 

In  firing  the  blasts  there  are  two  methods  In  common  use,  the  "safety 
fuse"  and  the  "electric  blasting  machine."  The  safest,  and  at  the  same  time 
most  economical  method  of  exploding  the  blast  Is  by  the  use  of  the  electric 
blasting  machine.  This  method  gives  complete  control  of  the  amount  of 
explosion,  saves  the  time  of  the  men  waiting  tor  the  fuse  to  bum,  and  makes 
"delayed"  explosions  Impossible.  An  electric  blasting  machine  capable  of 
firing  from  ten  to  twenty  holes  simultaneously  can  be  bought  for  from  twenty- 
five  to  thirty  dollars,  including  the  required  lead  wire.  Without  considering 
the  large  element  of  danger  thus  eliminated,  the  economy  of  time  required, 
as  compared  with  the  fuse  method,  will  Justify  the  cost  of  the  equipment 
many  times  over.  - 

The  Conditions  surrounding  the  use  of  explosives  are  so  varied  that  the 
beat  results  can  only  be  obtained  by  one  who  la  thoroughly  experienced  In  this 
work,  and  I  would  earnestly  recommend  that  such  a  man  always  be  put  In 
charge  of  blasting  operations  when  any  considerable  amount  of  work  Is  to 
be  done. 

Hauling  the  rock  after  blasting  is  another  element  within  the  province  of 
this  question.  The  average  distance  necessary  to  move  rock  In  road  work 
Is  seldom  more  than  one  hundred  and  fifty  feet  from  the  point  where  It  Is 
blasted.  I  have  found  the  old  and  familiar  one-horse  dump  cart  to  be  the 
best  and  most  economical  method  of  handling  this  part  of  the  work.  Tbe 
reason  for  this  Is  twofold;  the  ease  and  rapidity  with  which  It  can  be  dumped 
and  the  facility  and  speed  with  which  it  can  be  replaced  (or  loading.  No 
other  means  (or  handling  this  material  can  be  so  easily  put  at  Just  the  right 
place  for  loading  or  so  quickly  emptied  at  Just  the  right  point.  The  cost 
of  moving  rock  by  this  method  can  be  deacrttmd  aa  follows:  Two  carts  with 
two  horses  or  mutes  will  cost  about  two  dollars  and  fifty  cents  per  day,  five 
loaders,  one  driver,  and  one  dumper  each  costing  one  dollar  and  twenty-five 
cents  per  day,  making  a  total  cost  of  eleven  dollars  and  twenty-five  cents  per 
day.  Five  loaders  will  load  one-halt  cubic  yard  of  rock  In  a  cart  In  about 
four  minutes.  Allowing  one  minute  to  travel  to  the  dump  (a  distance  of 
from  fifty  to  one  hundred  and  fifty  feet),  one  minute  to  dump  and  one  minute 
to  return  and  get  Into  place  for  loading  makes  eight  minutes  for  a  round 
trip  for  each  cart.  This  keeps  the  loaders  busy,  the  driver  busy,  and  the 
dump  man,  with  perhaps  only  a  small  margin  of  time  to  spare.  Moving 
one-half  cubic  yard  of  rock  every  four  minutes  will  mean  seventy-live  cubic 
yards  moved  per  day,  which  makes  the  cost  of  this  part  of  the  work  fifteen 
cents  per  cubic  yard. 

In  moving  rock  from  macadam  work  or  other  construction  work  where  the 
haul  is  long,  say  from  one  to  four  miles,  an  entirely  different  condition  con- 
fronts us,  and  an  altogetber  different  method  must  be  employed.  During  the 
construction  of  tbe  macadam  road  work  in  Wilson  County  In  this  State,  I 
found  that  a  maximum  haul  of  seven  miles  would  be  required.     This  was 
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prior  to  tbe  development  of  the  man;  emclent  hauling  outfits  that  are  now  on 
the  market.  This  work  was  done  under  contract,  by  the  use  of  mules  and 
wagons.  The  wagons  were  built  by  the  Hackney  Wagon  Company  of  Wilson 
especially  tor  this  work  and  were  of  eight  thousand  pounds  rated  capacity. 
The  bodies  of  these  wagons  were  of  the  "etick"  variety,  and  held  three  cubic 
yards.  Theee  wagons  were  loaded  with  an  average  load  of  four  tone  of 
crushed  rock,  and  four  large  mutes  handled  them  very  readily.  The  hauls 
under  this  contract  were  from  one  to  four  miles  tn  length  and  the  cost  of  the 
work  was  eighteen  cents  per  ton  mile.  This  paid  tbe  contractor  about  als 
dollars  per  day  for  hts  team  of  four  mulea  and  driver.  Tbe  loads  were  dumped 
Into  the  wagons  from  the  crushed  bins,  and  unloaded  by  removing  tbe  slats 
of  tbe  "stick"  body.  Tbe  time  consumed  In  loading  did  not  figure  largely 
in  the  cost  of  the  work  owing  to  the  length  of  the  hauls. 

In  an  article  published  in  October  Issue  of  Better  Roads  In  behalf  of  the 
Troy  Wagon  Company,  of  Troy,  N.  Y.,  there  Is  made,  In  tabulated  form,  a 
statement  from  which  tbe  following  is  taken:  "A  motor  truck  test  shows 
that,  for  the  distance  given  In  tbe  Wilson  work,  this  truck  hauled  stone  at  a 
cost  of  twenty-five  cents  per  ton  mlla  With  one  trailer  truck  tbe  cost  was 
fifteen  cents  per  ton  mile,  and  with  two  trailers  the  coat  waa  reduced  to 
thirteen  centa  per  ton  mile."  In  considering  tbe  economy  of  tbe  use  of  motor 
trucks  for  hauling  material  there  are  many  things  that  should  receive  atten- 
tion. Among  these  I  will  mention  only  one  as  being  especially  worthy  of  the 
attention  of  the  road  builders  here,  and  that  Is,  tbe  destructive  effect  on  our 
roads  of  the  heavy  weight  on  tbe  rear  wheels  of  tbe  motor  truck.  Will  tbe 
damage  thus  done  to  the  roads  be  equalized  or  overcome  by  any  economy  in 
tbe  use  of  tbe  truck?  In  my  opinion  the  medium  or  light  weight  tractor, 
with  the  load  weights  divided  up  among  several  trailer  trucks,  will  soon 
demonstrate  that  it  is  a  much  more  economical  means  ol  hauling  material 
than  tbe  motor  truck  or  heavy  tractor  now  In  use  on  many  roads.  1  believe 
that  this  will  certainly  prove  true  when  we  give  due  consideration  to  the 
maintenance  of  our  roads,  I  am  quite  sure  that  as  an  Investment  a  medium 
or  light  weight  tractor  will  be  a  more  efficient  tool  than  the  heavy  machines 
now  on  tbe  market,  for  the  various  purposes  to  which  It  could  he  applied  In 
road  construction  and  maintenance. 

Economical  Vethod  of  Handling  Snrfacing  Materials  in  Road  Constrnctlon 
Bt  R.  p.  Coble,  Road  Engineer. 

Tbe  most  essential  thing  in  tbe  determination  of  results  from  the  use  of 
any  particular  method  of  handling  surfacing  materials,  Is  the  efficient  appli- 
cation of  the  method,  baaed  upon  practical  and  economic  principles.  Prob- 
ably there  Is  no  one  best  method  (or  any  given  set  of  conditions,  or  one 
method  applied  to  one  condition  economically  could  not  be  so  applied  to 
another.  Therefore,  It  is  the  flrat  duty  of  the  highway  official  to  study  care- 
fully the  various  methods  and  the  nature  of  the  conditions  to  which  they 
are  to  be  applied.  In  doing  so  he  must  consider  the  type  of  equipment 
coincident  with  each  particular  method,  whether  hauling  Is  done  with  wheel 
scrapers  or  with  wagons,  with  traction  outfit  or  with  motor  truck,  and  tbe 
application  of  each  of  these  to  the  different  local  conditions  to  which  they 
may  be  subjected. 

The  cost  of  hauling  may  then  be  determined  by  the  various  factors  In- 
volved, tor  any  given  piece  of  work,  and  tbe  economy  of  the  different  methods 
compared. 
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1.  Cost  of  operating  the  outfit,  Inclndlns  Interest  on  Invefltment,  deprecia- 
tion by  wear,  maintenance  and  supplies,  such  as  repairs,  fuel,  oil,  etc.,  and 

'  labor  necewary  to  operate  it. 

2.  Tbe  amount  of  tonnage,  or  capacity  of  the  outfit  per  trip. 

3.  Speed  of  tbe  outfit  used,  or  rate  of  travel. 

4.  The  length  of  haul,  or  distance  at  tbe  material  Ttotu  point  of  application. 
6.  The  amount  of  time  lost  while  loading  and  unloading,  and  also  time 

lost  due  to  the  condition  of  the  roads  over  which  the  hauling  la  done. 

The  Industrial  railway  might  also  be  considered  bere,  but  alnce  tbe  items 
of  equipment  previously  mentioned  are  the  ones  largely  used  in  road  con- 
struction, especially  in  the  Southern  States,  are  all  that  will  be  considered 
in  the  scope  of  this  paper.  Average  conditions  should  also  be  Implied,  as 
tbe  cost  of  operation  of  any  machine  should  bo  taken  from  tbe  average  of 
many  runs  under  normal  conditions  and  not  from  exceptional  runs  made 
under  tbe  most  favorable  conditions,  such  as  conditions  of  water,  roads 
to  be  hauled  over,  and  the  general  efficiency  exercised  in  operating.  All  of 
these  various  condltlona  tend  to  decrease  the  efficiency  of  the  outfit  In  the 
proportion  to  which  tber  are  applied,  and  vice  versa. 

The  materials  used  in  surfacing  will  also  determine  to  some  extent  the 
type  of  equipment  or  method  to  be  employed.  We  could  not  use  wheel  scrap- 
ers with  economy  in  macadam  surfacing,  while,  I  believe  it  will  be  generally 
acknowledged  that  wheel  scrapers  are  the  most  economical  when  gravel  or 
sand-clay  Is  used,  and  the  length  of  haul  does  not  exceed  a  thousand  or 
twelve  hundred  feet:  (1)  because  they  are  easy  to  load  and  unload;  (2) 
because  the  surfacing  material  can  be  more  evenly  applied  by  this  method 
than  by  wagons,  motor  trucks,  or  traction  outfit;  (3)  because  this  equipment 
in  necessary  in  grading  and  is  generally  on  the  ]ob.  Hence  it  is  economy  from 
tbe  standpoint  of  adaptability  to  various  classes  of  work.  While  other 
methods  might  be  employed  for  the  haul  of  twelve  hundred  feet  producing 
more  efficiency,  yet,  to  employ  these  methods  would-  necessitate  the  purchas- 
ing of  another  outfit,  and  the  outlay  of  more  money  In  equipment,  without 
knowing,  possibly,  where  It  would  be  employed  next.  For  that  reason  it  is 
more  economical  to  use  a  reasonably  efflclent  method  continuously  rather 
than  a  special  and  highly  efficient  one  for  a  certain  kind  of  work  and  have 
it  idle  for  a  large  percentage  of  the  time. 

Considering  the  various  factors  previously  mentioned  and  enumerated  in 
the  cost  of  hauling,  the  wheel  scraper  Is  especially  applicable  to  at  least  two 
of  them,  low  cost  of  operating,  smalt  amount  of  time  lost  In  loading  and 
unloading,  which  la  indispensable  for  short  hauls.  It  might  also  be  added 
that  for  conditions  as  they  exist  especially  in  the  South  where  the  material 
for  surfacing  la  obtained  fr<Mn  tbe  adjoining  fields,  and  clay  obtained  from 
pits  opened  near  the  roadside,  it  Is  more  nearly  fitted  to  meet  these  condi- 
tions with  tower  cost  than  any  other  method  for  handling  to  be  employed. 

When  the  length  of  haul  exceeds  the  limit  for  the  wheel  scraper  other 
methods  should  be  introduced,  and  the  one  producing  tbe  greater  efficiency 
from  the  standpoint  of  flrat  cost,  output,  etc,  adopted.  To  ascertain  thia, 
It  is  necessary  to  compare  the  various  methods  for  certain  lengths  of  haul, 
and  consider  the  varied  factors  making  up  tbe  cost  of  hauling  pertinent  to 
each  of  these  methods. 

The  cost  of  operation  will  vary  as  said  before  with  conditions  of  the 
weather,  roads,  skill  exercised  in  operating,  the  outlay  tor  equipment  plus 
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upkeep  of  BBme,  the  labor  necesaary  to  operate,  including  loading  and  un- 
loading. White  tbe  values  aaslgned  can  only  be  taken  aa  closely  approximate 
for  average  couditlona,  they  will  perhaps  aid  in  comparing  the  cost  of  baul- 
Ing  in  each  method,  and  are  as  follows:  Coat  of  teams  when  wagona  are 
used,  60  centa  per  hour;  for  motor  truck,  $2.75;  for  traction  outfit,  13.60. 

The  capadtiea  of  outfltt  also  vary,  but  It  Is  the  aim  to  consider  only  those 
In  common  uae  as  a  basis  for  comparison;  wagona  for  team  hauling  1^  tona, 
motor  truck  g  tona,  traction  outfit  IG  toua. 

The  rate  of  travel  ia  practically  the  same  for  all  outflta  of  any  particular 
types,  though  thla  varies  somewhat  with  the  condition  of  the  roads,  however, 
there  la  an  average  that  may  be  taken  aa  a  value  and  meets  generally  the 
condltlona  as  they  exiat;  for  teama  three  milea  per  hour,  traction  outflts 
three  mllea,  motor  trucks  ten  miles,  assuming  that  halt  the  distance  la  travel 
loaded  and  half  unloaded. 

The  lenffth  of  haul  of  courae,  la  the  same  for  any  particular  piece  of  work. 

The  amount  of  time  lost  depends  entirely  upon  the  methods  used  In  loading 
and  unloading  tbe  outfit.  If  the  qnantity  of  material  at  any  particular  place 
ia  aufflclent  to  Justify  the  uae  of  a  bin  or  trap  tor  loading:,  or  if  extra  cars 
of  the  equipment  are  loaded  while  others  are  on  the  road,  very  little  time 
need  be  loat.  The  extra  cars  are  a  necessity  especially  in  traction  hauling, 
and  unless  these  can  be  provided  for,  the  traction  outfit  would  not  be  a 
practical  one  to  use.  Any  time  lost  while  loading  and  unloading  is  very 
eipenstve  and  should  be  eliminated  as  much  as  possible.  The  following 
amountB  of  loHS  of  time  per  trip  will  be  nearly  enough  correct  to  get  a  com- 
parison of  reeulta.  and  are  as  follows:  For  team  hauling  when  shovels  are 
used  in  loading,  IB  minutes;  motor  trucks  when  loaded  from  bins  or  traps,  8 
minutes;  and  traction  outflta,  30  minutes. 

Knowing  the  relative  parts  that  enter  Into  tbe  cost  of  hauling  and  handling 
surfacing  materials  and  the  relation  existing  between  them,  tbe  cost  per 
ton  may  readily  be  computed  from  the  following  equation  tor  any  length 
of  haul,  and  tbe  results  compared  aa  follows: 
rd     Tr 


C  =  coat  per  ton  for  length  of  haul  =  — 
2 
d  =  dlatance  In  mllea  per  round  trip, 
n  ^  number  ot  tona  hauled  per  trip. 
B  ^  speed  of  outfit  in  mllea  per  hour. 
t  =  time  lost  loading  plus  time  lost  unloading, 
r  =^  cost  ot  operation  in  dollars  per  hour. 
By  Inserting  the  values  ot  tbe  various  factors  making  up  the  cost  of  haul- 
ing In  tbe  above  equation  for  each  method  we  get  tbe  unit  coat  by  that  method 

d 
tor  any  lenght  of  haul  —  vblcb  are  as  follows: 
2 
C  =  0.133d  +  0.100,  for  team  hauling. 
C  =  0.05Bd  +  0.073,  tor  motor  truck  hauling. 
C  =  0.077d  +  0.116,  tor  traction  hauling. 
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Br  Inserting  tbe  values  of  d  and  dlTldlng  these  values  by  2  for  the  length 
of  haul  In  the  three  shore  equations,  we  get  the  following  resultB,  or  cost  per 
ton  by  tbe  various  methods,  for  the  length  of  haul  In  question: 

Half       One      Two      Three    Four      Five 
mile.      mile,    miles,    miles,    miles,    miles. 

Team  hauling t0.166    $0,233    $0,366    tD.49S    $0,632    $0,766 

Motor  hauling 101        .12S        .183        .238        .293        .348 

Traction  hauling lEE        .193        .270        .317        .424        .501 

The  above  values  are  computed  for  comparing  the  cost  of  handling  mate- 
rials by  the  three  methods  mentioned  above,  and  while  some  of  them  were 
taken  In  the  field  and  are  nearly  correct  under  the  conditions  the  outfit  was 
working  at  the  time,  others  were  assigned  from  the  best  available  data  at 
hand.  If  the  values  Inserted  In  the  above  equations  are  not  applicable  to  a 
given  set  of  c<aidltlonB,  others  can  be  taken  that  are  fitted  and  computations 
made  tor  comparisons,  in  determining  the  most  economical  method  to  em- 
ploy for  the  conditions  being  dealt  with. 

An  experienced  man  must  be  put  In  charge  of  either  method  employed 
If  Batiefactory  results  are  to  be  obtained.  This  will  apply  Just  as  forcibly  to 
tbe  team  method  as  to  the  motor  truck  or  traction.  He  should  be  a  man 
that  can  quickly  grasp  and  solve  any  proUem  that  U  liable  to  occur  in  haul- 
ing, such  as  delays  due  to  some  part  of  the  outfit  being  Impaired,  or  other 
unavoidable  causes  resulting  in  delays.  In  team  work  the  teams  should  be 
kept  so  regulated  on  the  road,  as  not  to  have  more  than  one  team  loading 
or  unloading  at  the  same  time.  The  Idea  Is  to  get  the  greatest  efflctency 
from  minimum  cost.  To  do  this.  Just  a  sufficient  number  of  teams  should  he 
employed  to  keep  the  loaders  loading  continuously,  and  no  more.  Time  lost 
by  wagons  waiting  at  the  borrow  pit  to  be  loaded  is  money  lost,  and  should 
not  be  tolerated.  No  given  set  of  rules  can  be  handed  out  to  meet  all  con- 
ditions as  they  occur  in  the  field.  For  this  reason  the  superintendent  or  fore- 
man must  rely  upon  his  Initiative  to  meet  the  conditions  as  he  finds  them. 

No  one  of  the  methods  mentioned  In  this  paper  Is  applicable  to  all  the 
varied  ccmdltlons  as  they  exist,  and  while  one  cannot  be  used  economically, 
another  can.  The  one  more  nearly  uniting  all  the  requirements  from  stand- 
point of  cost  and  results  is  the  one  that  should  be  considered,  and  If  found 
practical  and  well  adapted  to  conditions  as  they  occur,  adopted. 

The  Effect  of  Ondes  Upon  the  Design  and  Location  of  Boids 

Bt  D.  Tucker  Bbowh, 

Road  Engineer  and  Director  of  North  Carolina  Good  Roads  Association. 

Any  point  In  the  center  line  of  a  road  Is  determined  by  its  horizontal  and 
vertical  position  with  reference  to  some  fixed  or  starting  point.  The  first, 
or  horizontal  position  Is  determined  by  tbe  alignment,  and  the  second,  or 
vertical  position  is  determined  by  the  grade.  It  is  therefore  possible  to  alter 
the  center  line  of  any  road  so  that  It  will  meet  the  conditions  Imposed  by 
any  change  of  alignment  or  grade,  and  any  change  in  the  alignment  or  grade 
will  necessarily  alter  the  center  line. 

It  is  the  effect  which  any  grade  or  change  of  grade  might  have  <m  the  final 
location  of  a  road,  considered  from  a  point  of  economy,  that  I  will  dlscuBs; 
but  before  doing  so,  wish  to  review  briefly  the  costs  attached  to  roads,  In 
order  that  1  may  more  clearly  show  how  each  of  these  costs  Is  affected. 
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Roads,  as  do  any  other  from  of  conetractlon,  represent  an  expenditure  of 
money,  either  by  an  lodlTtdual,  a  corporation,  or  the  public;  the  capital  neces- 
sary, depending  ^itlrely  upon  the  execution  of  the  work,  and  the  requirements 
of  the  plans  and  speclflcations.  It  matters  not  In  a  completed  road  what  the 
cost  of  construction  was.  All  that  Is  left  to  represent  the  moner  Invested 
is  the  road  itself,  and  It  Is  the  care  to  be  taken,  and  the  use  to  be  made  of 
this,  that  determines  whether  or  not  the  investment  has  been  made  wisely  or 
unwisely.  The  constnictlon  Is  accompUsbed  by  various  methods;  It  makes 
no  diSerence  which,  some  one  has  to  "foot  the  bills." 

It  has  been  frequently  said,  and  too  often  I  think,  that  money  has  been 
wasted  In  the  construction  of  roads,  whether  that  be  the  case  or  not,  the 
proper  course  to  pursue  after  the  road  Is  finished  is  one  of  vigilance  and  per- 
sererance.  In  order  to  protect  that  which  has  been  Invested.  The  only  way 
that  this  can  be  done  Is  by  an  adequate  and  efllcient  system  of  maintenance, 
for  the  only  source  on  public  roads,  (other  than  a  direct  tax),  from  which  the 
interest  on  the  cost  of  construction  and  cost  of  malotenance  can  be  paid,  is 
the  money  which  Is  Indirectly  saved  the  public,  by  the  difference  In  the  costs 
of  transportation  over  Improved  and  unimproved  roads. 

The  cost  of  transportation  depends  upon  the  costs  of  construction  and 
maintenance,  but  when  maintenance  Is  necessary,  construction  has  ceased, 
and  if  the  maintenance  Is  neglected,  the  only  source  of  revenue,  (Indirect  as 
it  may  be),  is  immediately  throttled,  and  the  road  becomes  a  burden,  to  be 
borne  by  the  taxpayer,  out  of  a  pocket  which  is  not  being  replenished  by  the 
same  agent  which  Is  emptying  it. 

On  most  roads  a  pretense  at  maintenance  Is  made  during  certain  seasons 
of  the  year,  and  this,  frequently,  If  not  always,  costs  more  than  a  system  of 
maintenance  that  i^ould  bring  good  results  and  revenue.  This  accounts  to 
my  mind  for  the  cry,  "money  wasted  In  construction,"  and  It  Is  not  remark- 
able that  the  public  should  be  dissatisfied  and  aggravated,  when  they  are 
paying  directly,  two  taxes,  the  costs  of  construction  and  maintenance,  and 
indirectly,  the  cost  of  transportation,  which,  Instead  of  being  a  tax,  should  be 
a  source  of  revenue  made  possible  by  Improvements. 

The  locating  and  designing  engineer  has  the  problem  of  properly  adjusting 
the  costs  of  construction  and  maintenance,  and  consequently'that  of  trans- 
portation, so  that  the  road  improved  according  to  his  plans  will  be  a  revenue 
producer.  It  Is  the  effect  which  grades  have  on  these  costs  that  I  shall  con- 
As  has  been  said  before,  grade  Is  one  factor  upon  which  the  final  location 
of  a  road  directly  depends,  and  it  has  a  min-e  subtle  effect  upon  the  costs  than 
does  alignment.  It  Is  an  easy  matter  for  any  one  to  see  that  time  is  being 
lost  when  he  Is  traveling  two  miles  to  reach  a  point  one  mile  away,  but  It  is 
not  so  easy  to  understand  the  difference  in  the  cost  of  moving  a  load  up  a 
two  per  cent  and  a  six  per  cent  grade. 

EPPECT  OP  0R4DE  UPON  THE  COST  OF  CONaXBUCTION. 

The  cost  of  ctmstruction  may  be  divided  into  three  separate  and  distinct 
costs,  the  cost  of  drainage  structures,  the  cost  of  roadbed,  and  the  cost  of  the 
surface,  all  of  which  are  more  or  less  dependent  upon  grade. 

DRAINAQB    STSnCTIIHEB. 

The  design  of  drainage  structures  is  governed  largely  by  the  difference  in 
elevation  of  the  grade  line,  and  the  original  surface  of  the  earth  at  the  point 
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vhere  the  structureB  are  to  be  ubmI,  consequently  their  coet  vartea  with  any 
and  everj  change  ot  grade.  There  la  no  method  of  determining  In  a  general 
way  the  coat  of  a  structure  tor  any  apeclfled  drainage  area.  Each  stream 
crossing  and  drain  should  be  taken  care  of  by  either  a  bridge,  culTcrt,  or 
pipe,  tbe  designing  of  which  has  been  made  to  suit  the  conditions  imposed. 
The  properly  located  road  will,  therefore,  cross  etreame  and  drains  In  a  way 
that  will  permit  tbe  use  ol  economical  drainage  structures. 

ROADBED. 

In  the  construction  of  any  roadbed,  the  total  yardage  of  material  and  the 
points  to  which  and  from  which  it  is  to  be  moved,  are  died  by  the  align- 
ment and  grades,  that  have  been  established.  The  total  cost  of  excavation 
is,  therefore,  directly  dependent  upon  tbe  alignment  and  grade,  and  it  is 
affected  moat  (properly  located  roads  being  considered)  by  grades  In  level 
country  and  by  alignment  in  mountain  country,  for  in  practically  level  coun- 
trlee  any  change  of  alignment  would  require  negligible  changes  in  grade  to 
obtain  tbe  same  excavation  as  was  necessary  before  the  change;  but  in 
mountainous  sections  Just  the  opposite  Is  usually  the  case. 

If  grading  Is  not  properly  done,  grades  may  affect  further  tbe  coet  of  the 
completed  roadbed,  tor  on  new  construction  the  embankment  and  exposed 
slopes  are  easily  washed  by  running  water;  and  if  the  grades  are  steep,  the 
velocity  of  the  water  ts  materially  Increased  and  much  damage  may  result 
unleas  the  proper  precautions  are  taken  tor  getting  rid  ot  the  water.  After 
the  road  la  complete,  grass,  honeysuckle,  vines  or  some  other  growth  will  be 
a  great  protection  to  embankment  and  slopes. 

SURFACE. 

Tbe  cost  ot  surfacing  a  road  is  dependent  to  a  large  extent  upon  the  dis- 
tance the  surfacing  material  has  to  be  hauled.  A  part  ot  this  distance  Is 
usually  along  the  road  upon  which  tbe  material  has  to  be  deposited,  and  It  Is 
over  this  section  that  the  cost  of  hauling  is  affected  by  the  grade  of  tbe  road 
under  construction.  It  Is  much  more  economical  to  have  the  wagons  loaded 
with  surfacing  material  travel  down  grade  or  up  slight  grades,  than  to  pull 
a  part  of  a  load  up  a  steep  incline.  This  Is  a  transportation  cost  but,  since 
It  has  to  be  paid  out  of  the  capital  provided  for  tbe  construction  ot  the  road, 
it  l3  also  a  construction  cost.  Engineers  should  consider  this  when  locating 
the  surfacing  material  for  tbe  road. 

EFFECT  or  OBAnES  UPON   MAINTENANCE. 

Tbe  cost  ot  maintenance  like  that  of  construction  may  be  divided  Into 
three   costs,   the   costs  of  maintaining    drainage  structures,    roadbed,    and 


The  cost  ot  maintaining  drainage  structures  Is  not  affected  at  all  by  tbe 
grades,  provided^  however,  plans  have  been  properly  made  and  tbe  atructnres 
built  accordingly. 


The  cost  of  maintaining  the  roadbed  Is  dependent  to  a  large  extent,  it 
not  altogether,  upon  the  action  of  water,  which  on  steep  and  level  grades 
Is  much  more  severe  than  on  medium  grades. 
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Water  mfir  be  deatructlTe  either  when  In  motion  or  at  rest.  It  la  moving 
water  on  steep  gradee,  and  water  at  rest  on  level  gradeB,  that  has  to  be  pro- 
vided for.  The  deleterious  offMts  of  water  may  and  should  be  foreseen  and 
prevented  to  a  large  extent  I?  the  locating  engineer. 

The  fact  must  never  be  lost  sight  of,  that  adequate  drainage  is  always 
necetsary,  and  must  receive  the  locating  engineer's  first  consideration.  Steep 
grades,  as  do  level  grades,  necessitate  expensive  drainage  systems.  The 
medium  grades  are  therefore  preferable. 

The  rain  water  which  falls  upon  the  surface  ol  a  road  before  It  accumulates 
In  the  ditches  has  its  effect  upon  the  shoulders,  and,  If  the  grades  are  steep, 
the  tendency  Is  for  the  water  to  follow  the  road  longitudinally  Instead  of 
flowing  to  the  ditches.  This  can  be  best  prevented  by  maintaining  the  lateral 
grade  (crown)  of  the  road  steeper  than  the  longitudinal. 


The  cost  of  maintenance  of  the  surface  of  roads  is  greatly  Increased  by  any 
Increase  of  grade,  which  Is  mainly  due  to  the  difficulty  of  keeping  the  crown 
always  In  a  condition  that  will  permit  undisturbed  drainage  to  the  ditches. 
This  Is  especially  hard  on  steep  grades,  when  It  Is  realised  that  it  requires 
much  more  tractive  effort  to  move  loads  up  grades  than  on  a  level.  There  Is 
always  a  tendency  for  the  surface  material  to  become  loosened  and  displaced 
by  the  constant  "downhill  pull"  of  the  traffic,  and,  unless  the  surface  is  care- 
fully watched  and  kept  In  place,  water  will  begin  to  seep  through  and  soften 
the  sub-grade  or  foundation  and  eventually  undermine  the  road. 


As  mentioned  before,  the  cost  of  transportation  Is  of  paramount  importance, 
tor  it  is  the  saving  In  this  cost  that  provides  the  funds  for  paying  the  con- 
struction and  maintenance  costs. 

There  are  at  present  two  principal  methods  of  transportation,  by  motor 
vehicles  and  by  horse-drawn  vehicles;  and  as  they  are  so  entirely  unlike,  and 
the  effect  wblch  grades  have  upon  the  cost  of  each  so  different.  It  Is  esGentlal 
that  they  be  considered  separately.  As  this  paper  deals  only  with  the  econ- 
omical effect  of  grades,  I  shall  not  consider  the  transportation  of  pleasure 
vehicles  as  distinct  from  freight  vehicles. 


V   BE   UOTOB   VEHICLES. 

Motor  vehicles  can  with  apparent  ease  ascend  a  continuous  grade  of  ten 
per  cent,  no  matter  how  long  It  is.  The  only  appreciable  loss  In  going  up 
grade  Is  that  due  to  the  decreased  speed,  the  additional  amount  of  fuel  con- 
sumed, the  Increased  wear  on  tires,  and  the  wear  and  tear  on  the  engine. 
The  loss  due  to  the  decreased  speed  is  hardly  worth  considering,  for  most 
motor  vehicles  can  carry  their  maximum  load  over  any  Improved  and  hard 
surfaced  road  at  the  maximum  speed  allowed  by  law  In  jnost  states. 

The  amount  of  fuel  consumed  In  going  up  a  grade,  over  and  above  that 
which  would  be  used  on  a  lesser  grade,  represents  a  loss  due  to  excess  grade; 
but  if  the  grade  of  the  road  Is  undulating  or  slnous,  a  great  deal  of  the  fuel 
which  would  be  lost  can  be  saved  by  coasting  down  one  bill  and  allowing 
0  acquired  to  help  propel  the  vehicle  up  the  next.    I  am  of 
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the  opinion  ttiat  tt  would  take  no  more  fuel  to  propel  a  motor  vehicle  orer 
a  road,  tbe  grade  of  whicb  was  as  shown  In  A,  than  it  would  to  propel  it 
over  a  road  the  grade  of  vrhlch  was  as  shown  In  B.    See  Fig.  6. 
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Fig.  <i 

Again  tbe  amount  ol  fuel  necessary  to  operate  a  motor  up  a  10  i^er  cent 
grade,  over  and  above  that  necessary  to  operate  It  on  a  level  grade.  Is  to 
some  extent  compensated  for  by  the  Increased  speed  maintained  on  the  level 
grade.  This  would  be  a  total  loss,  however,  if  the  speed  up  the  10  per  cent 
grade  were  the  maximum  allowed  by  law  and  the  motor  driver  were  re- 
quired to  stay  within  the  speed  limit  on  light  and  level  grades.  The  wear 
on  tires  due  to  pulling  up  heavy  grades  over  that  due  to  lesser  grades,  I 
thinlc,  can  be  considered  practically  In  tbe  same  manner  as  fuel  ccmsumptlon. 

There  Is  one  other  elTect  o(  heavy  grades  on  motor  trafflc,  and  that  la  the 
wear  and  tear  on  the  engine,  which  I  think  should  be  negligible,  provided  the 
engine  has  been  properly  designed.  I  do  not  therefore  believe  that  motor 
trafflc  is  seriously  affected  by  grades  up  to  10  per  cent,  provided  they  are 
not  too  long. 
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This  presents  an  entirely  different  problem  from  the  cost  of  motor  trans- 
portation. There  Is  a  limit  to  the  amount  of  work  a  horse  can  do,  and  we 
are  powerless  to  materially  extend  that  limit.  It  1b  Impossible  for  a  horse 
to  produce  momentum  In  descending  one  grade  that  will  aasfst  hlnj  In  climb- 
ing tbe  next;  in  fact,  there  is  a  great  deal  of  energy  expended  by  a  horse  In 
descending  grades,  and  especially  steep  grades,  and  if  hsHtened  down  them 
permanent  Injury  may  result. 

Tbe  maximum  grade  that  can  be  economically  used  for  horse-drawn  vehicles 
is  undoubtedly  leas  than  It  is  for  motor-drawn,  and  therefore  horse-drawn 
vehicles  should  receive  first  consideration  by  the  engineer. 

The  maximum  grade  which  It  is  economy  to  use  for  borse-drawn  vehicles 
varies  with  the  character  of  surfacing  of  the  road,  tor  the  rolling  resistance 
is  dependent  upon  the  surface,  while  the  grade  resistance  Is  not.  The  best 
authorities  give  the  maximum  grade  for  earth  roads  as  T.S  per  cent  and  tor 
macadam  at  2.2  per  cent. 

Tbe  only  effect  that  grades  have  upon  tbe  cost  of  transportation  by  horse- 
drawn  vehicles  Is  due  to  reduced  load,  for  the  maximum  load  that  can  be 
hauled  over  a  certain  road,  is  the  maximum  load  that  can  be  hauled  up  the 
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Steepest  gr&de.    This  cost  can  be  obtalaed  Id  dollars  and  cents,  but  I  do  not 
consider  thst  necessair,  or  within  the  province  of  this  paper. 

In  conclusion,  I  will  say  that  no  engineer  will  regret  It  If  he  gives  bis  un- 
diTided  attention  to  the  cost  of  grades  before  undertaking  the  construction 
of  sny  road. 

DISCUSSION. 

Ma.  Faujs. — In  connection  with  that.  In  building  or  making  these  locations. 
It  Is  a  wise  thing  to  get  the  location  and  build,  flnUb  and  grade  the  road  la 
such  a  war  that  If  we  Intend  to  put  a  more  valuable  surlace  o(  bltutnlaous 
macadam  on  It,  there  will  be  no  necessity  for  further  grade  work.  The 
original  foundattoa  Is  built  with  bond  money.  That  is  one  thing  I  try  to 
emphasize  In  my  work. 

Mr.  Psatt. — In  many  sections  of  North  Carolina  It  Is  the  traBIc  that  should 
determine  the  surfacing  material.  As  the  traffic  Increases  snd  demands  a 
harder  surface,  there  ought  not  to  be  any  question  that  you  have  got  to 
change  the  location,  because  you  have  not  a  foundation  that  will  stand  heavy 
traffic.  Thst  Is  one  of  the  principles  that  should  govern  the  location  that 
we  are  building  for  the  future.  We  all  know  that  as  the  traffic  increases 
and  the  demand  for  heavier  surfacing  material  Increases,  there  Is  never  any 
trouble  to  And  money  with  which  to  put  down  a  heavier  surfacing  material, 
because  Increased  traffic  means  Increased  wealth  in  the  community. 

Hb.  Spoon. — An  Idea  occurred  to  me  In  relation  to  bond  Issue  In  road  loca- 
tion. That  Is,  since  the  location  Is  the  one  permanent  thing  and  since  popu- 
lation increases.  It  is  extremely  wise  when  a  bond  issue  Is  made,  that  as 
much  as  poealble  of  the  mala  system  of  a  road  be  fixed  permaneatly.  The 
difficulty  of  getting  a  right  location  Is  dally  Increasing. 

Mb.  Pratt. — This  year  I  have  had  Included  In  the  local  county  bills  intro- 
duced in  the  Qeneral  Assembly  that  before  any  road  work  is  done  In  new  coun- 
ties taking  up  road  work,  there  shall  be  made  a  road  survey  of  the  county,  to 
get  the  engineer  and  commissioners  to  become  familiar  with  the  county  as  a 
whole;  determine  the  location  o(  the  people  of  the  county,  its  topographic 
condition;  the  relations  of  Its  roads  to  those  of  the  adlolnlng  county,  etc., 
so  they  will  know  what  are  going  to  be  the  main  traveled  highways.  This 
Includes  not  a  complete  traffic  survey  but  a  fair,  comprehensive  idea  of  what 
the  particular  county  and  those  who  have  never  considered  that  point  will 
be  surprised  when  you  find  the  very  high  percentage  of  the  traffic  that  goes 
over  the  very  small  percentage  ot  roads  In  the  county  or  township. 

Mb.  Pbait. — One  more  point  In  connection  with  the  location  Is  the  location 
of  a  road  on  the  north  or  south  side  of  a  mountain.  There  Is  a  difference  in 
the  cost  of  maintenance  according  to  the  side  of  a  mountain  or  hill  on  which 
the  road  Is  located  when  the  question  of  shade  comes  In.  This  has  very  little 
to  do  with  the  actual  location  problem  but  has  a  great  deal  to  do  with  the 
question  of  maintenance  of  gravel,  sand-clay  or  topsoll  roads.  We  have  tried 
to  Include  In  the  bills  a  provision  for  a  right-of-way  which  will  permit  the 
commissioners  to  cut  back  where  they  go  through  a  wood  a  sufficient  number 
of  trees  to  permit  sunlight  to  come  in  so  that  the  road  can  be  easily  dried  up. 

Ecovomtnl  Methods  of  XotIu;  Earth  In  Bead  Construction 

Bt  N.  C.  Huqheb,  Jb.,  Road  Engineer. 

In  all  classes  of  road  construction  there  Is  ever  one  proposition  thst  bos 

to  be  dealt  with:  one  eo  real  that  It  easily  may  be  termed  the  differential 
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which  governs  tbe  ultimate  cost  of  a  completed  highway.  And  this  proposi- 
tion Is  that  of  moving  earth,  better  known  In  construction  work  as  excava- 
tion. Tbe  natural  consequent  to  this  proposition  therefore  that  should  be 
sought  Is  that  of  "The  Ecoaomlcal  Methods  of  Moving  Earth  in  Road  Con- 
struction": and  this  Is  properly  always  considered  from  a  yardage  basis.  So 
let  us  discuss  briefly  this  subject,  first  from  a  view  general,  and  then  from 
one  specific. 

Generally  speaking,  the  conditions  attending  earth  work  in  the  construc- 
tion of  highways  vary  considerably  and  are  materially  different  In  different 
localities.  In  the  mountainous  region,  besides  the  rock  problem,  there  Is 
found  an  earth  full  of  loose  rock  which  cannot  be  classified  as  rock  work, 
but  is  very  heavy  earth  work,  full  also  of  gravels  of  varying  sizes  with  a 
heavy,  sticky  red  clay  whicb  offers  a  very  tough  resistance  In  being  moved. 
In  the  Piedmont  sections  there  Is  a  combination  of  sells:  a  topsoil  either  of 
very  coarse  grit  with  some  gravel,  or  of  pure  gravel  or  o!  clay-gravel,  or  pure 
gravel-clay  quite  stiff  and  lumpy  when  once  loosened  up,  either  as  a  top 
soil  or  subsoil  excavation.  There  Is  found  a  stiff,  bull-waz  clay,  or  a  buckshot 
clay  under  the  top  soil.  In  the  tidewater  sections  the  principal  soils  are, 
for  the  topsolls,  sand-loam,  pure  loam,  and  pure  sand,  with  now  and  then  a 
pocket  of  grit  so  coarse  that  It  might  be  called  gravel;  for  the  subsoil,  a 
sllty  reddish  clay  or  pipe  clay,  or  a  yellowish  silt-clay.  These  varying  classes 
of  earth  are  here  mentioned  to  show  wherein  the  cost  of  moving  them  Is  ot 
course  bound  to  be  more  or  less  to  a  degree  according  to  the  location  ot  the 
material. 

Before  going  further,  however,  let  us  understand  that  all  the  figures  ap- 
pearing In  this  discussion  are  based  upon  a  unit  which  bears  the  total  ex- 
pense of  operating  and  maintaining  an  efflclent  outfit  for  grading,  except 
where  otherwise  berelnatter  specified;  also  upon  the  basis  of  a  county  or 
township  owned  and  operated  outflt,  for  under  proper  management  it  Is 
undoutttedly  cheaper  to  handle  earth  with  such  an  outfit  than  It  can  be  done 
by  contract.  Also  with  labor  graded  from  ti.50  for  the  superintendent  or 
main  foreman  down  to  a  dollar  per  day  tor  the  water  boy;  Interest  on  the 
capital  invested;  allowance  tor  deterioration  of  the  equipment  per  month; 
and  the  current  expenses  attached  to  the  whole  operation.  ' 

To  return  to  the  subject  of  economics,  before  undertaking  any  great  amount 
ot  excavation.  It  Is  best,  (1)  to  investigate  the  surrounding  conditions  and 
the  nature  ot  the  work  and,  (2)  to  figure  about  what  amount  of  money  may 
be  legitimately  allotted  to  this  portion  of  the  work  to  be  undertaken.  It  the 
finances  and  the  extent  ot  the  work  will  so  Justify,  and  where  the  excavation 
is  quite  heavy  and  frequent,  In  the  end,  no  doubt,  tbe  economical  thing  woul:] 
be  tbe  installation  of  an  automatic  steam  shovel  ot  at  least  a  yard  capacity 
and  Its  accessories.  It  Is  possible  under  proper  manipulation  ot  the  shovel 
and  the  team  work  to  move  earth  for  from  five  to  seven  cents  per  cubic 
yard,  provided  the  haul  does  not  exceed  six  hundred  feet  on  an  average; 
and  with  the  shovel  alone  on  excavation  to  be  wasted,  or  on  hillside  cuts.  It 
should  be  mpved  for  from  three  to  five  cents  per  yard.  While  this  outfit 
Is  apparently  economical  perhaps  only  on  work  requiring  a  removal  ot  from 
five  to  eight  thousand  yards  per  mile  or  more,  with  at  least  a  year's  work 
to  be  done,  to  admit  of  the  outlay  for  the  Installatton,  I  believe  still  the  time 
Is  not  far  distant  when  the  road  work  throughout  the  State  will  reach  such 
proportions  as  will  not  only  justify  but  demand  a  very  extensive  use  of  the 
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Bteam  ehorel.  But  under  present  conditionB,  princlp&lly  financial,  It  appears 
aa  the  face  of  things  to  be  out  of  the  question  to  depend  mainl}'  upon  a  steam 
shovel  for  excavating  purposes. 

Granted  therefore  that  we  must  of  present  neceeslty  abandon  any  thought 
even  of  the  general  use  of  this  machine  in  our  present  method  of  road  con- 
struction, let  us  turn  to  other  means  more  within  reach  of  the  funds  provided 
therefOT,  and  more  adaptable  to  the  conditions  to  be  confronted  and  dealt 
with.  Here  again  must  condltlo&e  be  thoroughly  looked  Into,  both  those 
financially  backing  the  project  and  the  physical  ones  actually  to  be  contended 
with. 

Granted  then,  to  be  specific,  that  the  flanncee  are  sound  and  sufficient,  that 
there  is  an  average  per  mile  of  tvo  thousand  yards  or  more  of  excavation 
necessary  for  required  grade,  with  the  material  to  be  moved  varying  In 
classification  from  loose  rock  to  sandy  loam,  so  balanced  as  to  give  an  aver- 
age haul  from  cut  to  fill  of  five  hundred  feet,  and  one  not  over  two  hundred 
feet  for  waste.  Under  the  above  conditions,  I  should  say,  the  most  economi- 
cal method  of  moving  earth  Is  by  means  of  teams  and  wheelers.  This  being 
the  case,  it  is  proper  to  base  cslculatlons  for  the  cost  of  moving  earth  on 
what  the  snatch  team  can  do  per  day  or  per  month,  preferably  per  month, 
as  this  length  of  time  will  Include  the  overhead.  The  proposition  Is  to  keep 
enough  wheeler  teams  on  the  Job  to  keep  the  snatch  team  busy  loading  one 
and  almost  Immediately  turning  to  load  another,  whether  five  or  ten  wheelers 
are  required  for  such  an  operation;  the  longer  the  haul  of  course  the  more 
wheelers,  about  one  to  every  additional  one  hundred  feet  beyond  a  five  hun- 
dred feet  free  haul  and  up  to  one  thousand  feet  free  haul. 

Where  the  excavation  Is  continuous  It  Is  always  economical  to  equip  the 
outfit  with  a  number  one  class  of  team  as  well  as  with  a  number  one  grade 
of  machinery.  Then,  to  go  more  into  detail,  the  cheapest  method  of  moving 
earth  is  by  means  of  a  4-up  snatch  team  loading  wheelers  of  a  siie  No.  2^ 
with  carrying  capacity  of  seventeen  cubic  feet  This  outfit  will  move  upon 
an  average  of  eighty-five  hundred  to  nine  thousand  yards  per  month,  or 
twenty-four  working  days  out  of  the  thirty,  at  a  eost  per  yard  of  from  thirteen 
and  a  half  to  fourteen  and  a  half  cents;  with  convict  force  from  ten  to  eleven 
cents.  It  Is  possible  to  move  earth  quite  cheaply  with  a  3-up  snatch  team 
also,  loading  wheelers  of  size  No,  2,  with  carrying  capacity  of  from  twelve  to 
thlrteeji  cubic  feet.  But  since  it  is  obvious  that  the  4-up  team  will  move 
a  third  more  earth  than  the  3-up  team  with  but  lltUe  additional  monthly 
expense,  the  conclusion  Is  that  it  Is  cheaper  to  be  equipped  with  the  heavier 
team  and  the  heavier  machinery.  In  passing  this  proposition  let  me  say 
that  no  doubt  the  excessive  cost  at  times  of  excavation  In  road  work  is  due 
In  a  large  degree  to  a  lack  of  proper  equipment.  To  be  lacking  one  or  two 
teams  in  the  proper  handling  of  earth  work  Is  a  great  deal  more  expensive 
than  the  overhead  expense  of  carrying  one  or  two  teams  for  the  purpose  of 
running  them  In  when  needed. 

There  are  conditions  under  which  it  Is  very  economical  to  move  earth 
with  the  ordinary  drag  scrapers  of  five  to  seven  cubic  feet  or  a  Buck  scraper 
carrying  eight  to  ten  cubic  feet.  But  the  work  must  be  either  a  Bwap-over 
proposition  or  not  have  a  haul  of  over  two  hundred  and  fifty  feet,  and  too, 
the  material  must  be  rather  light.  Work  of  this  character  with  these  scrap- 
ers should  easily  be  done  for  sis  to  eight  cents  per  cubic  yard.  Upon  the 
.  whole,  however,  these  Instruments  are  merely  adjuncts  to  the  whole  equip- 
ment and  by  no  means  sufficient  alone  for  an  excavation  outfit. 
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We  DOW  come  to  the  consideration  ot  the  use  of  the  road  machine  or  grader 
for  excaTating  material.  In  case  it  is  to  remove  rapidl;  t^e  top  of  an  old 
worn  roadbed  to  a  depth  of  tour  or  Atc  inches  to  be  replaced  by  good  sur- 
facing material,  where  the  location  and  coudttlons  will  at  ail  permit,  the 
cheapest  operation  on  this  Is  with  a  six-  or  eight-horse  road  machine.  By 
this  method,  however,  the  material  can  be  removed  only  to  either  side  of 
the  road.  Under  ordinary  conditions  this  class  of  earth  work  can  be  done 
for  from  three  to  four  cents  per  cubic  yard.  The  road  machine  also  does 
very  economical  work  In  cutting  ofl  bumps  and  filling  in  holes  in  the  prepara- 
tion of  the  fiub-grade  for  the  surfacing  material,  or,  as  It  may  be  termed, 
scrape^xcavatlon.  The  use  of  the  road  machine  Is  also  a  very  economical 
method  In  excavating  hlUalde  cuts  either  la  half-way  or  two-thlrda  work, 
up  to  the  point  where  the  wheeler  or  the  slip  scraper  comes  In  as  the  cheaper 
method  for  such  removal.  The  same  may  be  applied  to  mountain  work  of 
this  class.  Allotting  to  this  operation  ltd  legitimate  part  ot  the  burden  of 
expense,  earth  can  be  moved  by  this  method  for  some  Hve  or  six  cents  per 
cubic  yard  under  ordinary  conditions.  In  this  cIobb  of  work,  too,  the  Buck 
scraper  will  give  very  efSclent  service,  moving  earth  tor  from  eight  to  nine 
cents  per  cubic  yard. 

While  moving  the  material  for  surfacing  roadways  Is  a  form  of  excavation. 
It  is  In  a  claas  distinctly  by  itself,  as  we  will  soon  be  shown  by  one  of  our 
number  present  this  afternoon.  Still  in  road  construction,  general  excavation 
and  moving  of  surfacing  material  must  of  uecessity  be  taken  care  of  by  a 
combination  outQt,  since  they  are  interlocked  to  such  an  extent  that  one 
cannot  be  considered  without  the  other. 

Finally,  let  me  say,  that  the  personal  equation  plays  perhaps  the  most  Im- 
portant part  in  the  economical  method  of  moving  earth.  That  is  to  say,  it 
rests  largely  with  the  foreman  or  superintendent  ot  a  grading  outfit  as  to 
how  much  or  bow  little  an  outfit  will  move  In  the  run  of  a  month,  which  ot 
course  governs  the  cost  ot  the  yardage.  As  In  any  other  work  or  busineaa, 
the  trained  mind,  or  the  mind  with  a  natural  bent  tor  a  certain  work  or  a 
certain  business,  counts  for  economy  or  success:  so  too  In  road  construction, 
and  in  the  moving  ot  earth,  particularly,  the  trained  mind,  one  with  a  fore- 
sight for  the  main  chance  to  get  ahead  always  is  worth  tar  more  to  the  Job 
than  the  cost  ot  that  skill  will  be  an  expense.  One  man  can  take  the  same 
outflt  and  under  the  same  conditions  move  twice  as  much  earth  in  a  given 
time  as  another  one  can,  by  reason  of  tale  foresight  and  bis  skill  as  a  manipu- 
lator of  labor  being  tar  superior  to  that  ot  the  other.  Organization  first 
under  a  competent  superintendent,  then  with  a  body  of  trained  labor  and 
team  work,  will  better  insure  economy  in  moving  earth  of  whatever  nature 
than  any  other  factor  In  the  whole  problem  of  road  construction. 

WEDNESDAY  MORNING,  FEBHUARY  24. 


Mb.  Pratt:  Sand-clay,  topsoil  and  gravel,  classified  together,  all 
represent  one  type  of  road,  inasmuch  as  the  materials  of  which  they  are 
constructed  consist  of  grains  of  sand,  coarse  pebbles  and  the  cementing 
or  binding  material  ia  some  form  of  clay.  So,  they  are  classified  to- 
gether as  one  type  of  road,  and  the  discussion  this  morning  will  be  given 
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to  this  type  of  road,  its  eonstmction,  compoaition,  etc.,  and  this  afternoon 
the  first  hour  will  be  given  to  the  examination  of  these  road  materiala. 
Tho  discnssion  this  morning  of  the  sand-clay,  topsoil  and  gravel  roads 
will  be  opened  by  a  man  who  is  probably  as  familiar  with  this  type  of 
road  aa  any  man  in  the  country.  You  know  this  type  of  road  is  peculiar 
to  the  South.  Gravel  roads  have  been  used  a  great  deal  in  the  North, 
but  when  we  speak  of  the  sand-clay  or  topsoil  roads,  they  are  peculiar  at 
the  present  time  to  the  Southern  States.  Professor  C.  M.  Strahan,  of 
the  University  of  Georgin,  will  make  us  a  talk  and  lead  the  diacnssion 
on  the  question  of  "Saud-clay,  Topsoil  and  Gravel  Eoads."  I  am  very 
gidd  to  have  hiu  here  with  us  and  to  introduce  him  to  you. 

Sand'Clar,  Top.Soll,  and  Qravel  Beads 

By  C.  M.  Stuakak, 

Professor  of  Civil  Engineering  and  Director  of  Oood  Roads  Department  of 

the  Uoiverslty  of  Oeorgla. 

It  tbere  Is  one  tblng  whlcb  marks  tbe  community  of  Interest  of  the  South- 
ern States  more  strongly  than  another,  It  is  their  common  difiScultles  in 
eoivlng  the  prol>Iem  of  adequate  public  roads.  As  a  matter  of  tact,  from  the 
standpoint  of  lmportan<^e  and  compiexltj',  the  road  question  is  the  largest 
cotDmon  Interest  Iwtween  all  the  states  of  this  great  country,  and  the  quest 
for  a  large  mileage  of  improved  roads  at  low  cost  Is  the  vital  demand  ot 
every  State  and  ot  every  county  that  is  awalie  to  Its  future  progress. 

i  liave  Just  come  from  the  rich  State  o(  Michigan  with  its  two  hundred 
miles  of  (15,000  concrete  roads  and  its  eight  tliousand  miles  of  (3,000  gravel 
roads,  where  they  are  earnestly  aaklag  what  can  I>e  done  with  the  seventy-five 
thousand  miles  ot  earth  roads  yet  unimproved. 

The  problem  Is  so  large  in  every  State  that  Dnancialiy  the  first  steps  in 
road  betterment  must  be  limited  to  the  low  cost  road;  and  It  is  difflcult  to 
see  how  a  betterment  expenditure  above  Jl.OOO  per  mfie  can  he  widely  avail- 
able for  many  years  to  come  for  any  considerable  percentage  of  the  2,300,000 
miles  of  public  roads  of  the  United  States.  The  high  priced  road  must  remain 
the  exception,  and  the  low  priced  road  the  rule,  in  all  extensive  road 
programs. 

Oeorgla  and  North  Carolina  have  recognized  this  controlling  fact,  and  have 
t>een  working  along  very  similar  lines.  The  essence  of  their  efforts  has  been 
to  fully  and  completely  utilize  local  materials  in  making  the  wearing  surface 
of  tbe  road.  Naturally  and  most  largely,  attention  has  been  given  to  natural 
soils  of  sand-clay  composition,  to  sutvsurface  beds  of  promising  character 
discovered  in  grading,  and  to  artificial  mixtures  of  clay  with  sand,  and  of 
sand  with  clay  according  to  the  demands  of  the  immediate  soil  on  which  the 
surface  coat  is  to  be  built.  We  use  the  terms  "top-soil  roids,"  "seml-gravel 
roads,"  and  "eand-ciay  roads,"  to  describe  the  several  types.  By  field  experi- 
ence and  by  laboratory  examination  of  soils  and  mixtures  used,  we  have 
come  to  know  more  about  the  behavior  of  these  materials,  and  bow  to  assure 
ourselves  of  adequate  service  in  advance  of  construction.  It  is  my  privilege 
to  go  over  with  you  the  lines  along  which  experience  has  led  us,  and  to 
point  out  a  proper  conception  as  to  how  and  why  soils  and  mixtures  of  this 
class  can  be  iDtelllgently  selected  or  compounded  Into  efficient  wearing  coats. 
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Cost  being  the  controlltng  factor,  It  Is  readily  seen  that  natural  eoUa  and 
soil  Ingredients  offer  distinct  economic  adTantages  bjr  virtue  (1)  of  their 
abundance  and  cheapnese,  (2)  of  minimum,  haul,  (3)  of  a  phyelcal  state 
ready  for  easy  loosening,  transporting,  mixing  and  abaplng,  and  (4)  by  Tirtne 
of  the  minimum  expense  and  maxlmiun  simplicity  of  the  outfit  for  road 
building  purposes.  If  we  can  add  to  these  advantages  the  further  qualities 
of  prompt  consolidation,  of  freedom  from  softening  under  wet  weather,  of 
i-easonable  smoothness  with  absence  of  deep  mud  or  deep  sand,  and  of  good 
durability  and  ease  of  repair,  we  will  thus  have  not  only  an  Inexpensive,  but 
a  highly  desirable  road  surface. 

While  to  qany.  tbe  attainment  ot  such  reaults  with  soils  and  soil  mixtures 
may  seeni  pure  idealism,  there  Is  abundant  evidence  in  Virginia,  In  the  Caro- 
linas.  in  Georgia,  and  In  Alabama  that  a  close  approach  to  this  Ideal  can  be 
and  Is  being  made,  and  that  very  substantial  betterments  are  secured  when 
Intelligent  methods  of  selection  and  of  construction  are  applied  to  the  aoile 
and  soil  Ingredients  widely  available  In  many  localities  and  over  large  areas 
of  our  South  Atlantic  States. 

Emphasis  Is  to  be  laid  on  the  search  for  suitable  natural  soils,  on  a  clear 
conception  of  what  constitutes  a  serviceable  road  soli,  on  the  definite  exam- 
ination of  the  material  In  advance  of  use,  and  on  the  knowledge  of  making 
effective  additions  to  Inadequate  soils  of  those  Ingredients  which  will  make 
them  adequate  and  efOcIent. 

It  will  be  profitable  to  discuss  the  composition  ot  soils  and  the  basis  of  judg- 
ment by  which  a  soil  may  be  pronounced  suitable  or  unsuitable  for  road 
building.  The  laboratory  side  will  be  presented  first;  but  It  must  he  borne 
in  mind  that  laboratory  methods  and  deductions  are  valuable  only  as  they 
have  been  related  to  the  field  history  of  the  material  under  weather  and 
traffic  conditions.  The  road  laboratory  of  the  University  of  Georgia  has 
examined  perhaps  a  thousand  samples  of  road  soils  and  has  kept  track  of  the 
service  rendered  by  many  typical  samples.  Out  of  these  records  spring  the 
data  and  the  conclusions  which  are  guiding  us  In  our  advice  to  the  various 
counties  In  the  State. 

The  chief  Ingredients  of  natural  soils  are  clay,  sand  and  gravel,  silt,  mica, 
feldspar,  lime,  iron  salts,  and  organic  matter. 

The  value  of  a  soli  for  road  building  Is  a  function  of  the  amounts,  of  the 
several  Ingredients,  of  the  slses  of  the  particles,  and  ot  the  qualities  which 
they  possess.  The  presence  ot  mica  In  any  considerable  amount  Is  always 
undesirable.  A  large  per  cent  of  lime  Is  protwbly  a  source  of  weakness,  on 
account  of  the  softness  and  easy  grinding  of  the  material.  The  laboratory 
experience  on  this  point  Is  not  large,  as  most  of  the  soils  examined  by  us  have 
very  little  lime.  Small  amounts  of  lime  are  probably  useful  as  a  binder. 
Iron  salts,  when  present,  are  distinctly  valuable  as  a  cementing  agent,  but 
the  majority  of  soils  carry  only  small  quantities.  Organic  matter  In  small 
quantity  and  In  a  finely  divided  state  aids  also  In  binding  the  soil,  but  it 
rapidly  decays  and  Us  effect  Is  lost.  In  large  amounts,  organic  matter  ren- 
ders the  soil  too  soft  for  road  purposes.  Much  feldspar  Is  objectionable  on 
account  of  Its  friability  and  Its  rapid  grinding  down  and  weathering  Into 
slippery  day.  It  thus  appears  that  In  general  the  chief  dependance  for 
service  must  rest  upon  the  clay,  the  silt,  and  the  sand  and  gravel  content. 
The  laboratory  seeks  to  separate  these  Ingredients  and  examine  their  char- 
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acter.  The  separation  Is  a  phrstcal  one  based  on  the  diameters  of  the 
particles. 

By  passing  GOO  grama  of  the  dried  soil  sample  through  a  No.  10  sieve,  we 
determine  the  coarse  residue  left  la  the  sieve,  and  classify  It  as  gravel.  The 
portion  passing  through  the  slave  conatltutes  tb«  main  sample  for  further 
percentage  analysis.  Various  soils  are  thus  brought  to  a  definite  standard 
of  maximum  size  tor  comparative  study.  Fifty  grams  is  taken  and  vigorously 
shaken  with  ZOO  cc.  ot  water  in  a  wide-mouthed  bottle.  It  Is  allowed  to 
settle  for  eleven  minutes.  Tbe  turbid  water  is  siphoned  off  to  a  depth  of 
eight  centimeterB.  The  operation  le  repeated  until  a  clear  efSuent  Is  obtained. 
The  addition  of  6  cc.  ot  dilute  ammonia  hastens  the  washing.  The  exact 
figures  given  are  derived  from  microeconic  tests  of  the  suspended  sedtmeiit 
whose  maximum  diameter  ander  these  conditions  will  not  exceed  .01  milli- 
meter. Particles  of  that  diameter  and  smaller  we  believe  to  be  chteSy  clay. 
There  may  be  also  small  quantities  of  lime  and  organic  matter,  but  we  are 
Justified,  after  evaporating  the  washings  to  dryness.  In  classifying  the  mate- 
rial as  clay.  A  further  separation  of  the  clay  content  may  be  made  by  digest- 
ing with  water,  settling  for  twenty-four  hours  and  siphoning  otF  the  ex- 
tremely fine  sediment.  Repeating  this  many  times  and  evaporating  the  wash 
water  we  secure  what  may  be  called  the  "colloidal  clay."  The  point  of  this 
tedious  process  Is  to  establish  the  probable  fact  that  the  adhesive  value  of 
different  clays  largely  resides  In  this  colloidal  portion,  and  that  highly  collo- 
idal clays  are  needed  in  less  amounts  than  less  colloidal  clays  when  we  are 
making  or  selecting  road  soils.  Moreover,  the  tests  Indicate  that  tbe  shrink- 
age and  expansion  oC  clays  Is  largely  a  function  of  the  very  fine  or  colloidal 
part;  and  as  this  expansion  of  tbe  clay  under  rain  and  frost  has  an  important 
bearing  on  the  Integrity  of  the  roadbed,  It  is  worth  while  to  know  about  tbte 
colloidal  clay  in  forming  a  Judgment  of  a  given  soil  sample.  Fortunately, 
we  do  not  have  to  make  the  actual  separation  for  an  ordinary  sample,  as  we 
may  be  guided  by  simpler  tests  of  stickiness  and  plasticity. 

Turning  now  to  the  solid  residue  from  which  the  clay  has  been  washed  out, 
it  Is  Altered  and  dried,  and  passed  through  a  nest  of  standard  sleres.  Nos. 
20,  60,  lOO,  and  200  are  the  four  sizes  which  we  have  found  desirable.  The 
residues  caught  on  the  four  sieves  together  make  up  what  we  call  the  total 
sand.  To  tbe  very  fine  particles  which  pass  through  the  No,  200  sieve  we 
give  the  name  silt.  Tbe  stlt  is  Itself  largely  sand,  but  ot  very  low  diameters, 
.07  to  ,01  mm, 

Bsamlnatlon  and  study  of  these  residues  and  their  behavior  In  the  pres- 
ence of  water  lead  to  the  following  conclusion:  The  silt  aids  in  making  a 
dense  mass  by  filling  voids  In  the  coarse  sand.  It  has  no  adhesive  quality. 
When  moist  It  has  some  supporting  power,  but  when  saturated  It  assumes 
the  character  of  qnicksand.  No.  200  residue  likewise  aids  In  forming  a  dense 
graded  mixture.  It  bos  good  supporting  power  when  moist,  but  loses  most 
of  it  when  fully  saturated.  No.  100  residue  shows  real  interlocking  strength 
when  moist,  and  even  when  saturated.  No.  60  and  No.  20  residues  show 
marked  interlocking  strength,  Increased,  if  anything,  by  the  presence  ot 
water  and  not  weakened  appreciably  by  saturation. 

We  may  now  fannulate  a  conception  of  the  joint  action  ot  these  Ingredients 
in  forming  a  satisfactory  road  soil. 

First.  Broadly  speaking,  tbe  sand  and  silt  and  clay  should  form  a  closely 
graded  mixture  capable  of  packing  Into  a  dense  mass  with  a  low  per  cent 
of  voids.     Some  of  our  best  roads  show  voids  of  only  20  per  cent,  as  con- 
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trasted  with  aortnal  sand  voide  ot  36  per  cent  to  60  per  cent;  and  an 
actual  welEbt  of  130  pounds  per  cubic  loot,  as  contrasted  with  ordinary  earth 
at  110  pounds,  and  with  concrete  at  lEO  pounds  per  cubic  foot.  The  density 
is  at  once  an  evidence  of  streuKth  to  resist  traffic  wear,  and  ot  ability  to 
resist  water  penetratlwi. 

Second.  The  clay  present  performs  the  function  of  a  weak  cement  which  In 
dry  weather  binds  together  the  sand  particles  and  maintains  a  smooth  sur- 
face. Unfortunately,  in  wet  weather,  the  clay  tends  both  to  soften  and  to 
expand,  and  if  too  mucb  is  present,  the  traffic  will  chum  Its  way  down  from 
layer  to  layer,  and  the  road  becomes  muddy  and  unserviceable.  Thus  In 
wet  weather,  the  strength  of  the  road  soil  Is  directly  dependent  on  the  inter- 
locking strength  ot  the  sand  content,  and  upon  the  absence  of  excess  clay 
which  by  Its  expansion  would  lift  the  sand  grains  apart,  and  lubricate  their 
movement.  It  becomes  clear  that  coarse  sands  will  give  better  results  than 
fine  sands;  In  wet  weather,  by  virtue  of  their  greater  interlocking  strength; 
In  dry  weather,  by  virtue  of  their  hardness  and  resistance  to  traffic  wear. 

Third.  If  a  properly  balanced  soil  bed  has  fortunately  been  secured,  we  may 
explain  Ita  resistance  to  weather  and  to  traffic  as  follows:  It  derives  hard- 
ness and  body  from  the  large  amount  ot  sand  present,  chiefly  the  coarse  slses, 
both  In  wet  and  dry  weather.  In  dry  weather,  it  Is  held  to  smooth  surface  by 
the  right  amount  of  clay  cement,  aided  by  Iron  salts  and,  perhaps,  by  small 
amounts  of  lime.  In  wet  weather,  its  density  and  low  porosity  tend  to  exclude 
rapid  penetration  by  water.  The  surface  layer  does  soften  and  some  moisture 
soaks  downward,  but  the  clay  binder  it  encounters  will  expand  and  tend  to  seal 
up  the  capillary  tubes  and  pores  leading  down  Into  the  layers  below,  which 
thus  remain  fairly  dry  and  amply  strong  to  support  the  traffic.  If,  however, 
the  clay  Is  In  excess,  or  too  highly  colloidal,  the  expansion,  which  takes  place, 
breaks  the  Interlocking  sand  grains  apart,  and  the  weight  and  Impact  of  the 
traffic  seriously  disturbs  the  surface  and  works  It  Into  mud.  It,  on  the  other 
hand,  too  little  clay  Is  present,  or  a  clay  with  very  alight  adhesive-value,  the 
road  will  aufter  In  dry  weather  from  dust  and  loose  sand  created  by  the  traffic 

It  thus  appears  that  there  exists  In  the  use  of  soils  and  soil  mixtures  a 
limiting  zone  outside  of  which,  in  either  direction,  proper  service  Is  not  se- 
cured; and  within  which,  according  to  exactness  or  non-eiactneSB  of  the 
composition,  varying  degrees  of  service  will  result.  The  field  histories  are 
very  Instructive  on  this  point.  There  are  soil  roads  of  great  durability,  of 
excellent  surface,  of  a  bardness  In  all  weathers  that  will  carry  the  heaviest 
rural  traffic.  And  there  are  others,  grading  down  to  a  service  Just  short  of 
deep  mud  In  wet  weather  or  deep  sand  in  dry  weather,  workable  by  light 
road  drags,  and  catling  for  Frequent  resurfacing  after  rains. 

The  studies  already  made  do  not  enable  us  to  define  with  absolute  exactness 
the  limits  of  this  elfectlve  zone,  but  the  iDdlcatlons  are  well  nigh  conclusive 
that  the  range  of  adequate  soils  lies  between  60  per  cent  and  SO  per  cent  of 
total  sand,  and  between  12  per  cent,  and  25  per  cent  of  clay.  Wltbln  those 
limits,  the  qaality  of  the  clay  and  the  relative  per  cents  of  the  several  sand 
sizes  and  the  atwence  of  large  amounts  of  silt  are  Important  factors  in  Judging 
of  the  service  which  will  be  given.  Much  confidence  may  be  felt  In  a  soil  or 
artificial  mixture  which  carries  from  30  to  40  per  cent  of  sand  above  No.  60. 
When  most  of  the  sand  lies  below  No.  60,  a  hard  surface  cannot  be  expected, 
although  good  service  may  be  obtained  IF  repairs  are  promptly  made. 

When  the  amount  of  total  sand  Is  low,  the  clay  and  silt  percentages  are. 
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of  course,  larger  and  conversely.  The  coarser  grades  of  saod  and  also  tbe 
gravel  present  dfrectir  Influence  the  hardness  and  wearing  value  of  the  mix- 
ture. The  finer  sands,  and  relatively  large  amounts  of  silt  and  clay,  lead  to 
softer  surfaces.  WItbtu  tbe  suggested  llmlte  of  composUlon,  the  resulting 
roads  may  be  classed  as  hard,  medium,  and  soft;  but  even  those  classed  as 
soft  are  free  from  de^  mud  In  wet  weather,  or  deep  loose  sand  tn  dry 
weather,  and  represent  a  degree  of  service  and  betterment  which  Justifies  the 
|30D  to  ffiOD  per  mile  coat.  A  material  fn  which  the  total  amount  of  clay  and 
silt  exceeds  45  per  cent,  la  to  be  looked  on  as  Inadequate.  One  with  less  than 
10  per  cent  clay,  except  tn  the  case  of  true  gravels,  will  be  deficient  In  bind- 
ing value.  It  Is  to  be  noted  that  the  highly  colloidal  or  sticky  clays  should 
not  exceed  16  per  cent,  while  the  less  colloidal  clays  may  sometimes  run  as 
high  as  2S  per  cent. 

The  subjoined  table  of  analyses  of  roads  In  various  parts  of  Georgia,  all 
of  which  have  given  good  service,  and  many  of  them  exceptionally  durable, 
wUl  throw  some  light  on  the  manner  of  reporting  road  soil  analyses.  The 
best  samples  are  marked  with  stars,  the  medium  ones  with  daggers,  and  tbe 
softer  sand-clay  roads  with  the  letter  s. 

The  following  table  of  mechanical  analyses  has  been  made  by  Adjunct  Pro- 
fessor S.  B.  Slack  by  the  new  and  more  complete  methods  adopted  by  the 
laboratory  since  1913; 
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The  following  road  blstorles  &ttacb  to  the  respective  samplee.  The  l&bora- 
torr  proposes  to  visit  again  these  roads  and  others  built  later  under  Its 
advice  to  supplement  and  extend  the  data  regardlnK  Held  efflciencr  and  repair 
costs,  preparatory  to  a  complete  bulletin  of  the  laboratory's  InvesttgatiouB: 

Sample  No.  476.  Atlanta-Marietta  Road,  Cobb  County-  Taken  in  1914  from 
roadbed.  Topsoll.  Verj  hard  and  smooth.  Not  cutting.  HeaTr  traffic.  Age 
one  year. 

Sample  No.  488.  Thompson-Augusta  Road,  McDuffle  County:  Taken  from 
roadbed,  1913.  Topsoll.  Very  hard  and  smooth.  No  mud.  Heavy  auto  traffic. 
Age  one  year  (?). 

Sample  No.  ISO.  Athena-Danlelavltle  Road,  Clarke  County.  Taken  from 
roadbed  in  1912.    Topsoll.    Very  bard  and  smooth. 

Now  as  to  the  gravel.  Comparatively  few  natural  soils  contain  large 
amouDts  of  gravel,  and  yet  we  bave  encountered  In  our  Georgia  experience  a 
number  of  soils  which  may  be  fairly  called  seml-gravel  boIIs.  They  have 
made  most  excellent  roads  where  the  coarse  particles  were  of  hard  siliceous 
material.  In  these  cases,  we  may  think  of  the  soil  below  No.  10  sieve  aa  an 
earth  mortar,  and  of  the  gravel  itself  as  corresponding  to  the  broken  stone 
In  concrete.  How  much  of  the  gravel  will  this  mortar  carry?  The  answer  is, 
any  amount;  for  the  gravel  rapidly  adds  supporting  power,  hardness,  and 
interlocking  strength  to  the  whole  mass,  and  It  it  becomes  large  in  amount. 
It  passes  Into  the  true  gravel  road  with  the  soil  fllliog  the  voids.  But  gravel 
exceeding  two  or  three  Inches  in  diameter  is  objectionable,  and  unless  the 
gravel  Is  graded  In  slse,  It  ma;  be  a  source  of  trouble.  I  have  Just  seen  in 
Orange  County  (Virginia)  a  soil  which  carried  about  twenty  per  cent,  of  a 
rounded  gravel  of  virtually  uniform  size  on  top  of  a  soft  soil  having  only 
a  small  amount  of  sand.  The  lack  of  grading  In  thla  soil  and  gravel  mixture 
deprives  it  of  interlocking  strength,  and  its  use  was  a  virtual  failure. 

The  hardness  and  quality  of  the  gravel  IB  to  be  carefully  watched.  Fre- 
quently it  is  composed  of  feldspar,  or  of  micaceous  masses,  or  of  Indurated 
clay.  These  are  all  too  soft,  and  break  down  under  traffic  into  undesirable 
elements.  Nothing  Is  worse  than  mtca  In  destroying  the  efficiency  of  an  other- 
wise good  road  soil.  Some  soils  have  been  examined  containing  two  to  three 
per  cent  mica  that  have  given  excellent  service,  but  any  larger  per  cent  is 
highly  undesirable.  Feldspatbic  gravel  Is  likewise  undesirable  as  It  rapidly 
grinds  down  under  traffic  Into  a  slippery  ctay-like  material.  Indurated  clay 
nodules  are,  of  course,  worthless. 

During  field  inspection,  the  gravel  residues  where  water  baa  been  running 
give  a  useful  indication  of  the  quality  of  the  soil  Itself,  by  showing  the  kind 
of  rock  masses  from  which  it  was  derived. 

I  bave  dwelt  upon  the  laboratory  side  of  road  soils,  because  It  is  time  to 
recognize  some  standard  of  examination  from  which  to  accept  or  reject  a  given 
soil  material  for  road  surfacing.  The  proposition  has  seemed  so  simple,  to 
harden  a  clay  road  with  sand,  and  to  bind  a  sandy  road  with  clay,  that  many 
very  crude  mixtures  bave  been  made  and  many  poor  natural  soils  have  been 
selected  to  the  great  disappointment  of  both  tbe  taxpayer  and  the  road  builder. 
Bad  errors  of  this  sort  can  be  avoided  in  advance  of  construction  by  submit- 
ting the  proposed  soils  to  examination  by  a  competent  road  laboratory.  Tbe 
need  of  such  laboratories  in  our  Southern  States  for  the  study  of  this  class 
or  road  materials  Is  a  pressing  one  and  their  work  can  do  much  to  perfect 
tbe  methods  and  tbe  results.    But  such  laboratories  must  work  tn  close  touch 
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with  the  men  who  are  actnftllr  building  the  roada,  and  must  derive  their 
laboratory  conclnalons  from  a  clone  study  of  the  road  history  of  the  samples 
examined. 

Much  ot  the  success  o(  building  soil  roade  depends  upon  the  man  In  charge 
of  field  construction.  His  thougbts  should  dwell  upon  and  his  methods  reflect 
the  following  important  alms: 

First  To  secure  a  natural  soil,  or  to  make  an  artlQclal  mixture  of  the  right 
composition.    The  laboratory  must  aid  him  In  this. 

Second.  To  bring  about  a  thoroughly  uniform  mixture  before  consolidation 
Is  attempted. 

Third.  To  deposit  In  one  thick  layer  an  ample  quantity  of  the  material. 

Fourth.  To  see  that  It  Is  packed  from  the  bottom  upwards. 

Fifth.  To  watch  It  carefully  during  packing,  and  constantly  to  use  the  road 
machine  In  maintaining  the  proper  shape  and  crown, 

Nothing  can  take  the  place  of  the  first  item.  The  search  muBt  be  made  for 
a  natural  top  soil  of  adequate  composition,  or  the  local  soli  must  be  examined 
and  Its  deficiencies  made  good  with  sand  or  clay  as  the  case  may  require. 
In  many  parts  of  North  Qeorgia,  excellent  topsolls  are  louud  In  detached 
aieas  on  hilltops  and  ridges,  not  far  Irom  the  road.  Often  a  topsoll  which 
Ib  too  sandy  U  corrected  by  plowing  Into  the  clay  subsoil,  and  mixing  by 
barrows  or  in  loading.  Sometimes,  when  the  nearby  soil  is  sllgbtly  deficient 
In  sand,  sand  from  a  branch  or  creek  Is  hauled  and  mixed  in.  in  middle 
Georgia  a  substratum  of  natural  sand-clay  found  within  a  short  depth  from 
the  surface  Is  widely  distributed  and  Is  ot  good  composition.  It  Is  excarated 
and  used.  The  sand  In  this  material,  while  sufflclent  In  quantity.  Is  rather 
fine  in  size.  The  roads  are  good,  but  of  medium  hardness  and  need  frequent 
dragging.  In  South  Georgia,  overlaid  with  sand,  the  search  Is  for  clay  out- 
crops, and  for  substrata  carrying  clay.  Artificial  mixtures  of  sand  and  clay 
are  made;  thorough  mixing  by  plows  and  disc  harrows  follows;  and  then 
consolidation  by  the  action  of  the  trafilc.  In  all  parts  of  the  State  local 
methods  vary  with  the  materials  to  be  found.  I  have  no  doubt  that  North 
Carolina  has  been  following  similar  methods  of  search  and  use.  But  all  of  us 
have  given  too  little  attention  to  assuring  ourselves  in  advance  that  our  mix- 
tures were  ol  adequate  composition.  To  Illustrate,  the  second  item,  Muscogee 
County,  In  charge  of  Mr.  J.  R.  Ladc,  Columbus,  Georgia,  Is  a  striking  example 
of  the  value  which  attaches  to  thorough  mixing  of  these  soil  Ingredients  before 
consolidation.  It  would  pay  any  road  engineer  in  a  sandy  section  to  visit 
and  Inspect  the  work  and  methods  In  Muscogee  County. 

As  to  the  third  Item,  anyone  who  once  has  tried  to  deposit  this  type  of 
material  and  allow  It  to  pack  In  successive  thin  layers  will  know  already  the 
Importance  of  not  doing  It  again.  A  solid  deep  bed  deposited  in  one  layer 
not  less  than  ten  Inches  thick,  and  consolidated  as  one  mass,  is  a  most  vital 
requirement  of  this  work.  Our  clay  binder  is  weak  at  best;  It  softens  on  the 
surface  In  rains,  and  we  should  not  risk  the  breaking  through  of  the  traffic 
Into  the  subsoil  below.  Greater  ttalcknesB  than  ten  Inches  should  be  used  when 
the  foundation  Is  of  weak  micaceous  or  sllty  eoII,  and  where  It  Is  subject  to 
softening  or  saturation  from  below. 

,The  fourth  requirement  of  packing  the  bed  from  the  bottom  upwards  Is 
commonly  attained  by  reliance  on  the  hoofs  and  wheels  of  the  construction 
teams  and  the  traffic.  It  Is  surprising  what  density  and  even  uniformity  of 
consolidation  follows  this  simple  process.    The  ordinary  roller  Is  worthlesa 
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It  forms  a  crust  wblch  breaks  through  In  wat  wenther.  But  If  some  type  of 
roller  wltb  multiple  narrow  tire  rims  could  be  devleed,  a  soil  road  consolidated 
In  this  way  would  repay  the  extra  cost.  The  aheep  foot,  or  petroUthlc,  roller 
is  on  the  market  and  hae  been  used  successfully  In  California.    Its  price  Is 

B«d  o-f   soil  deposHecl 
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high  and  It  requires  much  power  to  operate  It.  I  have  not  heard  of  its  use 
In  any  of  our  Southern  States.  During  consolidation  It  Is  a  blessing  in  dis- 
guise to  have  a  spell  of  bad  weather  on  a  freshly  laid  soil  road.    The  tern- 
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iwrarj  puddling  and  de«p  mud  mean  denser  packing  aa  the  road  dries  off 
and  a  more  durable  road. 

The  proceBB  o(  consolidation  b;  the  traffic  occupies  several  weeks  or  months 
according  to  the  weather,  and  during  this  time  It  le  extremel7  desirable  that 
the  surface  be  promptlj'  reshaped  after  rains  In  order  to  avoid  lumps  and  to 
ultimately  attain  a  smooth,  evenly  crowned  surface. 

What  may  be  called  tbe  approximate  standard  section  In  our  Georgia  roads 
Is  shown  In  the  accompanying  figures,  and  also  the  steps  through  whlcb  the 
road  goes  In  construction  and  consolidation.    Fig.  7. 

The  past  winter,  with  Its  unusually  protracted  rains,  has  seriously  tested 
the  merits  of  every  Improved  soil  road  In  the  South.  Many  reports  have  come 
In  of  failures  and  partial  failures.  But  along  with  these  other  reports  have 
come  of  surprising  service  from  roads  built  with  due  regard  to  the  principles 
I  have  lust  presented.  There  Is  nothing  to  warrant  abandonment  of  the  soil 
road;  there  Is  much  to  stimulate  us  in  perfecting  Its  merits  by  avoiding  our 
obvious  mistakes. 

The  first  of  these  mistakes  baa  been  In  lack  of  care  in  the  selection  of  the 
soils  used.  It  Is  easy  to  be  satisfied  with  a  soil  very  cloee  by  the  road,  or  one 
which  the  landowner  will  donate  free  of  cost,  without  taking  steps  to  assure 
ourselves  that  it  Is  a  really  suitable  soil.  This  is  none  the  less  a  mistake, 
which  a  long  wet  winter  Invariably  will  reveal.  A  road  soil  which  Is  not 
really  a  road  soil  of  the  proper  composition  will  not  make  a  durable  road. 

The  second  mistake  Is  that  In  our  hurry  to  build  many  miles  which  the 
public  so  greatly  need,  we  have  not  used  an  adequate  thickness  of  the  mate- 
rial. We  have  laid  thin  beds  four  and  five  Inches  thick  and  have  demanded 
unreasonable  service  from  them.  It  is  like  making  a  child  carry  two  buahels 
of  com  to  mill  on  his  shoulder.  I  have  been  surprised  at  the  manful  effort 
which  many  of  these  thin  road  have  made,  lasting  through  several  ordinary 
winters,  and  yielding  only  under  the  severest  stress  of  weather  and  traffic. 
Nor  Is  everything  lost  when  such  a  road  tweake  through  and  cuts  to  pieces. 
A  new  layer  of  good  soil  of  the  same  thickness  aa  the  original  one  will  be 
stronger  by  virtue  of  the  Improved  foundation.  It  the  softened  road  be  lightly 
plowed  in  wet  weather  and  a  six  or  eight  Inch  layer  of  good  soil  be  spread  on 
It,  the  new  consolidated  bed  will  moat  probably  be  entirely  strong  and  ade- 
quate, unless  the  subsoil  was  very  micaceous  and  ellty. 

The  third  mistake  hae  been  that  In  our  repairs  of  these  roads  we  have 
allowed  ditch  scrapings,  or  poor  soils  from  the  sides,  to  be  spread  back  over 
the  good  material  to  its  rapid  Injury  and  ultimate  destruction.  Par  better 
to  leave  the  road  surface  untouched  tor  a  long  period  of  time  than  to  destroy 
It  by  semi-annual  layers  of  soft  material  spread  over  It  in  the  name  of  re- 
pairs. The  contents  of  the  side  ditches  should  be  shoveled  or  hauled  entirely 
away  from  the  road. 

A  tourib  and  very  serious  mistake,  one  that  contributes  to  careless  repairs, 
Is  the  Impression  that  a  road  once  built  la  going  to  last  forever,  and  therefore 
no  thought  need  be  taken  to  have  on  liand  the  proper  hoII  materials  for  re- 
pairs and  needed  reconstruction.  The  readiest  excuse  In  the  mouth  of  the 
foreman  is  that  he  had  nothing  except  what  he  finds  in  the  ditches  or  on  the 
banks  with  which  to  make  repairs.  If  the  soil  road  is  to  be  looked  on  as  a 
permanent  thing  in  our  road  policieB,  and  not  simply  a  temporary  makeshift, 
road  officials  must  recognize  the  absolute  necessity  of  purchasing,  or  securing 
by  gift,  adequate  supplies  of  these  materials  In  advance,  at  reasonable  Inter- 
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vale  along  each  improved  road.  Tbe  well-built  road  of  this  tjnue  may  be 
couDted  on  for  a  life  of  ten  to  fltteeo  years  or  posslblr  longer;  but  this  out- 
come requlrea  syatematlc  maintenance  with  materials  equally  aa  good  as  those 
which  compose  tbe  original  bed. 

That  the  repairs  of  such  roads  are  easily  made  and  small  In  annual  cost,  Is 
one  ot  their  most  fortunate  advantages,  but  a  failure  to  make  the  repairs 
BTstematlcally  and  with  proper  material  means  rapid  deterioration,  reduced 
life  and  distinct  loss  of  both  money  and  traffic  service. 

DISCUSSION. 

Mb.  Mabtix. — I  would  like  to  ask  which  part  do  yon  put  down  Orst,  clay 
or  sand? 

Ma.  STaASAN. — Usually  in  sandy  sections  It  happens  that  the  original  bed 
is  sand;  so  tbe  first  thing  to  put  In  artlflclally  will  be  clay;  but  In  some  cases 
you  do  grade  down  through  the  hills  of  middle  and  southern  Georgia  and  you 
are  on  a  clay  mass.  Therefore,  It  depends  upon  the  local  quality  of  the  mate- 
rial, whether  it  la  sand  or  clay.  You  either  Just  simply  bring  In  a  natural 
mixture  or  make  alternate  layers  of  sand  and  clay.  In  a  section  like  this 
where  you  have  such  a  superabundance  ot  clay,  I  think  I  would  put  my  layers 
In  such  a  way  that  tbe  sand  layer  would  come  last,  on  top;  but  this  would 
depend  upon  how  many  layers  I  had  to  make.  In  using  the  layer  system, 
yon  must  be  sure  to  mix  thoroughly  and  not  leave  the  sand  and  clay  In 
etratiflcation.  It  would  go  to  pieces,  one  layer  after  another.  That  is  why  I 
emphasize  putting  this  bed  in  as  a  solid  ten-Inch  bed  and  letting  it  pack 
together  from  the  bottom  up. 

Mb.  Faujs. — Please  tell  us  why  you  use  a  thirty-foot  instead  of  a  narrow 
road.  A  great  many  of  our  counties  want  to  use  a  narrow  road.  Please 
explain. 

Ma.  Stbahak. — That  Is  our  standard  nrat-claas  road.  There  are  narrower 
roads  in  Georgia  than  tbat.  I  think  there  are  a  great  many  merits  in  view 
of  our  traffic  needs  and  water  conditions  that  aeem  10  call  (or  the  thirty-toot 
rood.  First  of  all,  It  Is  hard  to  understand  how  you  can  get  along  without 
the  two  track  space  for  your  automobile  traffic.  In  Michigan  they  say  they 
build  a  gravel  road  nine  feet  wide  with  deep  ditches  on  each  aide.  That  Is 
a  right  good  tribute  to  their  topsoil,  because  If  It  was  anything  like  our  clay, 
we  would  soon  get  into  a  great  deal  of  trouble.  But  I  cannot  quite  see  the 
nine-foot  road  unless  it  is  supplemented  with  something  good  on  each  aide. 
What  le  the  minimum  you  must  have  for  those  two  trackst  Tbat  Is  clear 
It  you  are  going  fast  *  •  *  l  prefer  and  want  a  flat,  shallow  side  ditch 
In  preference  to  a  deep  one.  I  think  deep  ditches  are  dangerous.  Tbe 
Michigan  plan  is  a  nine-foot  road  with  these  deep  ditches  on  each  side,  and 
it  a  scary  team  and  an  automobile  meet,  I  do  not  know  what  happens.  Provi- 
dence must  take  care  of  them  like  it  does  in  the  mountainous  counties.  I 
prefer  the  shallow  ditch.  A  shallow  ditch  will  resist  erosion  and  breaking 
down  so  much  better  than  a  deep  ditch.  In  most  of  Georgia  we  seldom  have 
anything  less  than  twenty-four  feet  wide — some  may  be  twenty — but  our 
standard  road  Is  thirty  feet. 

In  cleaning  out  the  side  ditches  the  material  was  naturally  scraped  towards 
the  surface.  In  November  or  October  during  good,  dry  weather,  that  work 
was  done  and  this  mass  was  left  here.  In  December  in  Georgia  there  came 
this  heavy  rain.    It  aoaked  as  much  as  it  could  but  particularly  right  in  this 
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deposit — tour  or  Ave  Inches  ot  this  bod  materliil  Into  tbla  material  below. 
Trafflc  came  along  on  it  and  would  cut  In  deeper  here  than  over  here  In  the 
topsoU.  Finally  the  streea  was  so  great  as  to  actually  break  through  the  mass. 
It  was  simply  a  warning  agalost  making  depoelte  of  old,  washed  material 
on  a  bed  or  the  good  sand-clay  mixture.  You  can  take  a  cubic  yard  of  poor 
soil  &nd  Injure  25  to  30  square  yards  of  surlace  of  good  road. 

Mb.  Stact. — I  want  to  emphasise  one  thing  from  another  point  of  view, 
and  that  Is  to  guard  against  the  matter  of  haste  in  the  making  of  these  roads. 
Not  only  does  It  make  a  poor  road,  but  It  makes  a  much  more  expensive  road 
In  my  Judgment.  Somebody  In  tbe  last  analysis  must  pay  even  for  thevheap 
sand-clay  road,  either  through  a  bond  Issue  or  direct  tax  on  the  people.  I 
have  bad  this  experience  that  bears  rlgbt  on  this  line  and  corroborates  what 
Professor  Strahau  has  very  forcefully  presented  to  us,  and  what  we  learn  by 
experience  we  are  pretty  apt  to  remember. 

Where  the  road  has  been  hastily  built  the  bills  tor  surfacing  material  have 
been  exceedingly  bigh.  Where  there  has  been  some  question  about  meeting 
a  certain  road  or  where  there  has  been  a  choice  between  two  dlllerent  roads. 
If  the  engineer  working  with  a  commission  will  go  and  select  his  material, 
will  keep  in  mind  wbere  be  can  get  this  material  or  where  It  can  be  obtained, 
if  be  can  go  slowly,  then  he  will  save  hundreds  and  thousand  of  dollars  to  the 
taxpayers  In  the  ultimate  cost  of  the  road  in  surfacing  materials.  In  addi- 
tion to  that  he  win  get  a  far  better  road  because  of  that. 

Mb.  Psatt. — One  point  1  want  to  bring  out — the  thing  of  a  thorough  mix- 
ture of  tbe  materials — If  you  are  going  to  add  them  separately  to  the  road. 
If  you  are  going  to  start  with  a  clay  base  and  add  sand  to  that,  or  If  you 
have  a  suitable  sand  and  add  clay  to  that;  in  both  It  is  absolutely  necessary 
to  have  thorough  mixing.  I  have  a  good  illustration  of  this  in  HanderscMi 
County.  About  eight  or  nine  months  ago  they  wanted  to  make  some  sand- 
clay  roads  in  Henderson  County.  They  had  a  pretty  good  quality  of  clay  sub- 
soil and  all  that  they  expected  to  do  was  to  add  the  right  proportion  ot  sand 
to  that  clay.  Tbey  wanted  to  know  how  to  do  It.  We  sent  up  a  general 
apeclflcatlon  tor  making  a  sand-clay  road.  The  supervisor  wrote  back  Ibat 
they  could  not  do  it  that  way.  They  wanted  to  know  what  would  be  tbe 
results  to  put  the  sand  on  the  road  and  leave  It  to  the  trafBc  to  do  the  mixing. 
I  wrote  bim  that  he  could  in  the  end  get  a  pretty  good  road  that  way,  but 
It  might  take  from  eight  to  eighteen  months  before  you  get  a  thorough  mixing. 
They  had  no  chance  to  get  that  sand-clay  mixed  this  past  winter  and  these 
roads  have  been  almost  Impassable.  They  have  a  thorough  mixture  now,  I  - 
think,  ot  tbe  sand-clay.  I  do  believe,  however,  that  when  that  road  gets  Ironed 
out  and  dragged  into  shape  It  will  be  a  hard  road,  but  not  as  good  as  It  would 
if  tbey  bad  made  that  thorough  mixing  at  tbe  beginning  and  then  dragged 
it  out  and  brought  It  Into  shape.  In  tbe  end  It  has  cost  the  people  Just  as 
much  aa  If  they  had  gone  ahead  and  made  the  road  right  In  tbe  beginning. 
The  other  point  to  emphasize — where  you  have  to  put  the  material  on  In 
layers,  a  layer  of  clay  and  a  layer  of  sand — Is  the  need  of  more  thorough 
mixing  before  these  mixtures  get  packed,  because  It  you  do  not.  the  water 
will  get  down  and  sotten  It  and  you  are  going  to  get  a  mean,  muddy,  soft 
road  during  the  rain. 

Question. — In  speaking  of  sand  on  top  ot  clay,  about  what  per  cent  ot  sand 
washed  away  before  it  got  mixed  by  trafflc? 

Ma.  Pbatt.— There  was  not  a.  very  large  per  cent,  but  a  certain  amount  ot 
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sand  went  down  Into  the  dltcbea.  One  other  thing  to  mention  In  T«gard  to. 
ditches.  1  may  be  too  mnch  of  a  crank  on  the  question  of  material  you  Und 
in  ditches.  I  have  tried  to  get  the  men  to  take  a  definite  stand  that  no  mate- 
rial that  Is  down  In  the  ditches — not  on  the  shoulder,  but  down  in  the  ditches 
— shall  ever  be  brought  onto  the  surface  of  a  road  because  there  is  alwafa 
going  to  be  a  certain  amount  of  mulch  or  vegetable  matter  In  that  material. 
No  matter  how  nice  it  looks,  that  material  should  never  be  brought  back  upon 
any  part  or  portion  of  the  road  and  particularly  that  portion  that  represents 
the  surfaced  part  of  the  road.  In  order  that  there  may  never  be  any  chance 
of  bringing  that  on  the  surface,  I  have  tried  to  make  It  a  cast-iron  rule  that 
the  stuff  in  the  ditch  shall  be  thrown  on  the  opposite  side  trom  the  road.  If 
that  material  Is  piled  on  tlie  edge  of  the  ditch,  rains  come  and  it  Is  wasbed 
back  into  the  ditch.  Throw  It  on  tbe  opposite  side  trom  the  road.  Keep  it 
away  from  the  road. 

Mb.  Spoon. — I  have  had  more  field  than  laboratory  experience,  but  It  fur- 
nishes US  the  basts  for  our  knowledge,  and  It  likewise  gives  us  some  vital  sug- 
gestions in  regard  to  actual  coostructlon.  There  are  a  good  many  young  men 
I  see  before  me  today  who  expect  to  make  road  work  their  calling.  To  them 
I  want  to  say  this,  that  In  the  successful  building  of  a  sand-clay  or  topsoil 
road,  eternal  vigilance  Is  necessary.  You  have  got  to  be  on  the  job.  You 
have  got  to  watch  constantly,  because  you  cannot  take  every  shovelful  to  the 
laboratory  and  analyze  it;  you  have  got  to  use  common,  plain,  practical  Judg- 
ment and  close  care  In  making  selections  of  materials,  and,  above  all  things, 
you  have  got  to  be  careful  to  select  tbe  foreman  who  does  this  work.  He  must 
be  a  man  faithful,  good  and  true  to  your  Instructions. 

I  want  to  emphasize  this:  Remember  never  to  put  new  material  on  the 
road  In  the  fall  of  the  year.  Clean  out  the  ditches  and  throw  the  material 
out  on  the  banks  In  the  fall  of  the  year,  but  leave  your  roadbed  smooth  and 
hard  and  do  sot  add  anything  to  It,  In  the  spring  add  necessary  materials 
which  will  add  strength  and  become  part  of  It.  By  going  over  and  studying 
the  road  conditions  throughout  a  county,  you  wilt  learn  by  observation  the 
things  necessary  to  be  known,  and  some  of  these  little  things  are  the  crucial 
things.  The  things  you  will  observe  by  going  through  any  country  or  com- 
munity where  roads  exist  naturally  will  point  out  to  you  suggestions  and 
ideas  valuable  in  road  building. 

Mr.  Pbiton.— One  question  In  reference  to  the  disposing  of  the  material  In 
ditches.  1  have  a  good  deal  of  heavy  side-hill  work  and  have  trouble  In  the 
disposal  of  the  material.  I  have  several  cuts  which  are  really  too  deep  to  dis- 
pose of  the  erosion  material  In  the  ditches;  some  of  them  600  or  600  feet  long 
in  the  cuts.  I  would  like  to  have  some  one  give  me  an  economical  solution 
of  how  to  dispose  of  that  material;  whether  to  take  It  up  Vlth  scrapes  to  the 
grade  point  or  to  any  point  In  the  cut,  say  the  shoulder  where  It  could  be 
disposed  of  tn  the  construction  of  the  road,  or  had  those  ditches  better  be  left 
deep  enough  to  take  care  of  the  road? 

Answer. — The  only  way  I  see  to  get  around  that  is  to  put  the  hip  or  drag 
scrape  into  those  ditches  and  carry  that  material  to  the  grade  point  and  dump 
It  oS  on  tbe  fill  and  then  round  up  your  road  with  road  machine  or  drag. 

Mb.  Pbatt.— Have  you  got  the  ditches  out  of  the  cut  so  you  can  carry  the 
water  trom  the  mountain  side  so  none  can  come  down  from  this  slope  over 
the  road?  Of  course  you  may  find  it  necessary  to  Increase  the  slope.  You 
will  find  some  will  stand  up  very  steep  and  other  places  require  much  more 
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slope  In  order  to  set  tbe  material  to  stand  up.  I  believe  It  la  almoet  ImpoB- 
sible  tor  a  man  to  be  able  to  account  far  a  great  manr  of  the  sltdea  we  bave 
In  the  actual  construction.  You  will,  In  your  mountain  work  for  perhaps  two 
years  after  the  road  Is  constructed,  Snd  that  you  will  have  to  contend  with 
these  elides  due  undoubtedly  to  geological  conditions  affecting  the  decomposed 
rocks.  Finally  you  get  a  stability  of  the  side  cuts  and  you  will  not  hare  much 
.trouble  with  It 

SRud-CUj  Rnd  TopfloU  Boads  in  Craren  and  Wayne  Conntles 
Bt  R.  E.  Ssoynxn,  Road  Engineer. 

There  is  such  a  wide  difference  In  local  conditions,  soils  and  the  require- 
ments, between  these  two  counties,  separated  as  they  are  by  only  one  county 
of  about  flfteen  miles  In  width  and  lying  along  and  drained  by  tbe  same  river, 
the  Neuse,  that  to  properly  treat  the  subject  o(  sand-clay  and  topsoll  roads 
In  the  two  counties  It  will  be  necessary  to  divide  and  describe  the  two  under 
two  separate  and  distinct  heads. 

First,  we  will  take  Craven  County.  This  lies  within  twenty-five  miles  of 
the  ocean  and  Is  divided  Into  three  sections  by  the  Neuse  and  Trent  rivers. 
The  land  lies  so  flat,  after  it  rises  above  the  streams  and  marsbeB.  that  while 
there  are  very  few  engineering  dlSlcuItlee,  thorough  drainage  is  very  dlfScult 
and  expensive.  There  Is  no  soil  found  In  the  county  that  will  make  a  sur- 
facing material  that  will  hold  up  under  heavy  trafDc. 

The  rivers  are  bordered  by  low  swamps,  that  are  subject  to  overflow  for  a 
distance  of  from  one-quarter  of  a  mile  to  two  miles.  All  the  streams  In  the 
county  are  tributary  to  the  Neuse  River,  which  Is  subject  to  a  storm  tide  of 
ten  feet  above  the  average  stage.  Back  of  these  swamps  are  belts  of  beach  or 
river  sand,  that  drifts  to  a  small  extent  under  heavy  winds.  This  Is  usually 
underlain  with  marl  or  coqulna  rock,  often  so  deep  as  to  make  It  Impractical 
to  strip  off  the  overburden.  Behind  these  belts  of  sand  He  the  stlft  or  clayey 
soils,  the  savannahs  and  pocosons.  Ttae  savannahs  occupy  about  one-half  the 
land  area  of  ths  county.  They  consist  of  very  level  land  lying  about  ten  to 
flfty  feet  above  tide,  composed  of  gray,  sandy  soil,  underlain  with  sUty  clay, 
covered  with  longteaf  pine,  native  grass  and  sometimes  very  scant  growth  of 
underbrush.  Some  of  tbe  ssvannahB  have  been  drained  and  are  In  cultivation. 
The  pocosons  are  shallow,  elevated  basins,  almost  perfectly  level,  covered  with 
a  dense  growth  of  bushes,  briers,  reeds  and  vines,  with  a  very  scant  growth 
of  pines  of  very  Inferior  quality.  The  soil  is  black,  peaty  muck,  varying  In 
depth  from  a  few  Inches  to  seventeen  feet,  which  burns  readily  when  dry. 
This  la  underlain  with  clay  and  sand  or  pure  sand,  generally,  but  Is  sometimes 
underlain  with  a  kind  of  black  clay  known  locally  as  "bay  soil."  Around  the 
pocosons,  on  the  side  towards  which  the  water  would  naturally  Sow,  there  Is 
usually  a  slight  ridge  that  helps  to  retain  tbe  water.  The  pocosons  occupy 
about  one  quarter  of  the  area  of  the  land  in  the  county. 

New  Bern,  the  trading  point  of  Craven  and  several  of  the  adjoining  coun- 
ties, is  located  at  the  Junction  of  the  Neuse  and  Trent  rivers.  The  soil  in  the 
town  and  that  for  four  miles  out  of  town  is  a  flue  river  sand  and  sandy  loam 
and  silt  (Norfolk  Sne  sand  and  Norfolk  sandy  loam).  Much  of  the  com- 
merce moves  both  to  and  from  New  Bern  by  water,  but  there  Is  enough  by 
road  to  make  the  traffic  very  heavy  on  the  four  roads  leading  out  of  town. 
There  have  been  built  within  four  miles  of  New  Bern  seven  pieces  of  sand- 
clay  road,  all  of  which  have  been  failures.    The  first  two  were  built  by  high- 
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way  englneere.  as  experimental  roeds,  the  monej'  being  supplied  by  local  anb- 
Bcrlptloo,  and  the  engjneera  by  the  Office  of  Public  Roads.  The  next  three 
were  built  by  Inexperienced  foremen.  The  last  two  were  built  by  the  writer  to 
convince  the  local  authorities  that  successful  sand-clay  roads  could  not  be 
built  out  of  the  material  aTsJIable  In  the  county.  All  were  of  the  clay  on 
aand  base  type  and  failed  rapidly  under  heavy  traffic,  except  one  the  writer 
built  on  the  Baad  ridges  on  the  east  side  of  the  Trent  river,  and  in  that  case 
the  sand  flII  under  tbe  cUy  blew  away  before  a  Bermuda  aod  could  get  started 
and  before  traffic  could  break  down  the  road.  The  luBtances  of  failure  that 
came  under  the  writer's  observation,  and  he  feels  sure  the  others  were  from 
the  same  cause,  were  due  to  the  sand  being  too  fine  and  water  worn  and  the 
clay  containing  too  high  a  per  cent  of  silt.  The  beet  material  that  could  be 
obtained  was  used  In  the  Sret  and  last  two  instances;  had  the  average  material 
of  the  county  been  used  In  these  sand-clay  roads,  the  failure  would  have  been 
much  more  rapid  and  complete. 

Tbe  rapidity  of  tbe  failure  of  some  of  the  early  experiments  may  have  been 
due  in  part  to  the  lack  of  proper  maintenance,  but  this  was  not  the  cause  of 
the  latter  failures.  During  the  past  year  that  part  of  the  Central  highway 
that  lies  in  Craven  County's  part  of  the  Newport  pocoson  has  been  drained 
and  shaped  out  of  the  black  peaty  muck  and  surfaced  to  a  width  of  twenty 
feet,  with  twelve  inches  of  topsoil,  known  locally  as  savannah  soil.  This 
material  was  taken  from  the  savannah  lust  west  of  the  pocoson,  hauled  In 
and  spread  to  proper  depth,  and  smoothed  with  a  light  road  machine,  without 
mixing,  and  held  to  proper  shape  and  smoothness  with  a  road  drag.  This  soil 
Is  gray  In  color,  contains  much  sand  and  some  silt  with  considerable  clay. 
This  work  was  suspended  last  November  as  it  was  all  complete  except  fire- 
proofing  the  roadbed  against  tbe  fires  during  the  summer  droughts.  During 
the  heavy  rains  and  long  cloudy  weather  In  December  and  January  this  road 
has  stood  up  exceedingly  well,  there  being  no  time  in  these  two  months  that 
an  automobile  could  not  be  driven  from  the  beginning  of  tbe  pocoson  to  the 
Carteret  County  line  at  a  speed  of  twenty  miles  per  hour,  with  safety  and 
comfort.  All  that  Is  needed,  to  matie  this  road  good  three  hundred  and  slxty- 
flve  days  In  the  year  Is  a  little  maintenance  now  and  then,  as  needed. 

It  has  been  the  writer's  experience  and  observation  that  wherever  the  roads 
have  been  built  of,  or  surfaced  with  this  savannah  soil  they  have  withstood 
fairly  heavy  traffic,  much  better  than  the  sand-clay  that  could  be  built  out  of 
such  material  as  we  have  at  hand  In  Craven  County,  and  tor  that  reason  he 
has  recommended  that  all  roads  carrying  heavy  traffic  be  surfaced  with 
coquina  rock,  known  locally  as  shell-rock. 

Wayne  County  la  about  ninety  mites  from  the  ocean.  Is  gently  rolling  and 
lies  just  above  the  Coastal  Plain.  There  ia  very  little  swamp  land  in  the 
county  and  alt  the  other  lands  are  gently  rolling  and  easily  drained.  The 
county  la  divided  by  the  Neuee  and  Little  rivers.  All  watersheds  in  the 
county  are  tributary  to  the  Neuse  River.  Most  of  the  lands  are  in  cultivation. 
The  soil  is  generally  gravel,  sand,  clay  and  combinations  of  sand  and  gravel 
and  clay.  Most  of  the  sandy  soils  are  underlain  with  clay.  There  ia  a  plentiful 
supply  of  well  distributed  material  throuKhout  the  entire  county,  suitable  for 
excellent  gravel,  sand-clay  and  topsoil  surfaced  roads,  especially  sand-clay 
and  small  gravel  roada  There  are  found  frequent  deposits  of  coarse,  sharp 
sand  and  rich  clay  occurring  together  In  the  right  proportions,  tree  from 
detrimental  soils  of  any  nature.    Along  tbe  beds  of  the  two  rivers  are  found 
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frequent  bads  of  river  gravel,  graiJIaK  In  site  up  to  one  Inch,  ueually  mixed 
with  small  gravel  and  clean,  sharp  sand.  Along  the  sides  and  valleys  of  the 
rivers  and  In  the  old  beds  of  the  streams  are  found  frequent  beds  of  the  same 
material.  Deposits  of  excellent  sand  are  found  at  the  heads  of  the  ravines 
and  on  the  slopes  of  the  hills  Just  above  the  streama  Good  rich  clay  very 
low  In  slit  U  found  below  the  tops  of  the  hills  on  the  slopes,  usually  on  the 
eastern  slope.  In  the  stream  b&nbs  and  In  tbe  old  beds  of  the  streams.  The 
swamps  are  generally  long  and  narrow;  tbe  streams  not  subject  to  sudden 
overflow. 

Wayne  County  has  for  a  number  of  years  tried  to  build  sand-clay  roads, 
but  they  have  been  more  or  less  a  failure,  due  to  tbe  lack  of  Intelligent  direc- 
tion of  the  forces.  The  soil  had  been  poorly  selected,  and  proper  care  was  not 
exercised  in  tbe  mixing.  In  fact  very  little  or  no  mixing  was  done;  especially 
was  this  true  of  wet  mixing.  There  was  some  sand-clay  road  that  In  places 
was  all  right,  but  there  was  not  that  uniformity  of  durability  In  tbe  roads 
that  a  well  proportioned  and  well  mixed  surfacing  material  usually  posseBsea. 

Ooldaboro  Township  issued  bonds  in  1913  for  the  construction  of  good  roads 
in  that  township.  In  the  spring  of  1914  the  writer  was  engaged  by  the  town- 
ship road  trustees  to  do  tbe  engineering  for  their  roads,  and  under'  their 
supervision  was  built  the  Stantonsburg  road  and  the  Pikevllle  road.  The 
roads  were  relocated  by  him  on  a  maximum  grade  of  three  per  cent  and  a 
maximum  curve  of  ten  degrees,  and  designed  and  built  with  a  width  ol  thirty 
feet  with  a  surfaced  width  of  twenty  feet,  having  a  crown  slope  of  1.20. 
Small  waterways  of  double  strength  vitrlfled  shale  pipe  with  concrete  head- 
walls.  Intermediate  sizes  of  reinforced  concrete  culverts  and  all  large  sizes 
of  the  "I"  beam  type  of  reinforced  concrete  bridge,  having  all  beams  thor- 
oughly encased  in  concrete,  the  floor  system  of  concrete  reinforced  with  ex- 
panded metal  between  beams,  carrying  twelve  inches  of  surfacing  material 
across  the  bridge.  In  that  way  leaving  no  break  In  the  roadway  or  surfacing 
material;  all  designed  and  built  with  a  safety  factor  of  five  to  carry  a  load 
of  twenty  tons. 

The  road  was  graded  true  to  grade  and  the  deep  sandy  places  left  flat; 
the  clayey  places  shaped  true  to  crown.  On  the  sandy  foundation  there  was 
placed  three  Inches  of  good  rich  clay,  spread  over  a  width  of  twenty  feet. 
This  was  then  plowed,  beginning  at  the  sides  and  turning  out  until  the  entire 
road  was  plowed.  Nest  there  was  placed  on  the  road  a  double  roll  disk 
barrow  of  ten  disks  to  the  roll  and  the  road  was  harrowed  until  the  material 
was  thoroughly  pulverized,  when  It  was  again  harrowed,  beginning  at  the 
middle  of  tbe  road  and  turning  the  material  In  until  the  entire  road  was 
plowed,  care  being  taken  In  each  instance  not  to  take  too  much  width  at  each 
furrow.  The  road  wae  then  harrowed  with  the  same  disk  harrow  as  before 
until  the  material  was  thoroughly  pulverized.  The  next  step  was  to  shape  up 
tbe  road  with  a  road  machine  and  allow  It  to  rest  until  the  first  good  soaking 
rain,  when  It  was  thoroughly  puddled  with  a  tooth  barrow  until  it  was  a 
complete  slop,  then  allowed  to  dry  out;  and  while  drying  the  road  drag  was 
used  to  keep  It  in  shape  until  It  was  thoroughly  dry,  and  true  to  shape.  Over 
this  there  was  then  hauled  and  spread  three  Inches  of  the  best  sharp,  coarse, 
gravelly  sand,  and  allowed  to  He  until  the  first  rain,  when  this  was  cut  in 
with  a  disk  harrow  and  thoroughly  puddled  as  before.  The  clayed  places 
were  plowed  to  a  depth  of  three  Inches,  beginning  on  the  edge  and  turning  the 
furrow  out,  thoroughly  disked,  and  over  a  width  of  twenty  feet  was  placed 
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four  to  six  Inches  of  good  Band,  abarp  and  coarse,  thoroughly  disked  In  and 
again  plowed,  beginning  at  tbe  middle  and  turning  the  (urrow  in  toward  the 
middle  of  the  road,  again  thoroughly  disked  until  all  the  material  waa  com- 
pletely pulverized,  shaped  true  to  section  and  allowed  to  rest  until  the  flrst 
soaking  rain,  when  It  was  thoroughly  puddled  and  then  bandied  as  clay  on 
Band,  as  described  above, 

GoldHboro  1b  the  center  oC  trade  (or  Wayne  County  and  much  of  the  sur- 
rounding territory.  As  these  roads  begin  at  the  edge  of  Ooldaboro  and  lead 
to  the  township  line,  supplying  a  well  developed  agricultural  section  beyond, 
tbe  traffic,  both  on  rubber  and  steel  tires  la  very  heavy.  During  the  recent 
heavy  rains  In  December  and  January  these  roads  have  held  up  almost  per- 
fectly In  spite  of  the  heavy  traffic  coming  upon  them,  much  being  on  heavily 
loaded  wagons  with  narrow  tires. 

Oboervatlon  and  experience  lead  to  the  Inevitable  conclusion  that  with  the 
material  at  hand,  auch  as  Wayne  County  Is  fortunate  to  possess,  all  that  la 
needed  Is  care  and  skill  In  selection,  proportion  and  mixing  to  get  sand-clay 
roads  that  will  be  second  to  no  other  type  of  road. 

Sand-Clay  and  TopsoO  Boads  In  Orange  County 
Br  R.  T.  Bbowh,  Road  Engineer. 

If,  dnrlng  the  past  two  and  one-half  months,  the  general  public  of  Orange 
County  had  been  asked  for  Ita  Judgment  on  the  serviceability  of  sand-clay 
and  topsoll  conatructlon  for  this  section  of  the  country  the  answer  would  have 
been  very  discouraging.  The  large  amount  of  comparatively  new  work,  the 
present  limited  system  of  maintenance,  and  the  unusually  severe  weather 
condltlona  during  this  period  have  combined  to  make  it  appear  that  we  needed 
a  "866  Day  Road  Club."  But  with  the  return  of  clear  weather  and  a  few 
windy  days  the  roads,  with  a  few  exceptions,  are  showing  up  better  than 
many  people  thought.  However,  we  understand  by  an  Improved  road  one 
which  la  better  than  tbe  old  road,  not  only  in  width  and  grades,  tnit  also  In 
the  condition  of  Its  surface  In  all  kinds  of  weather.  Hence  the  question  re- 
garding tbe  roads  of  this  county  Is:  "To  what  extent  have  they  exhibited 
the  qualities  of  improved  roads?" 

As  regards  the  kind  of  surfacing  material  used,  there  are  four  general 
classes  of  surfaces  on  the  recently  built  roads  In  the  county. 

The  flrst,  used  on  only  one  short  stretch  of  road,  Is  artificial  sand-clay.  It 
was  constructed  by  hauling  river  sand  and  fine  gravel  and  spreading  on  a 
clay  surface,  then  mixing  by  means  of  a  disk  harrow  and  shaping  with  a 
wooden  drag. 

The  second  class  of  material  is  a  natural  sand-clay  mixture,  obtained  In 
a  few  cuts  and  pits.  It  is  the  remains  of  a  decayed  granite  and  has  not  had 
the  weathering  and  the  Intermingling  of  vegetable  matter  that  are  brought 
by  cultivation. 

The  third  class,  and  by  tar  the  most  extensively  used  here.  Is  tbe  topsoll 
surface.  This  Is  of  practically  all  grades  of  topsoll  In  which  there  is  any 
appreciable  amount  of  sand  and  gravel. 

The  fourth  class  consists  of  a  natural  bank  gravel,  containing  about  the 
proper  amounts  of  sand  and  clay  or  loam  to  bind  it  well.  It  is  this  material 
that  is  used  on  the  Durham  road  from  a  point  Just  east  of  the  flat  bridge 
for  some  distance  toward  the  county  line. 
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I  will  diBcusa  briefly  the  qualities  of  eacb  ae  a  aurfaclng  material,  as  shown 
by  the  results  attained  In  this  county. 

Th«  arttflclal  sand-clay  road  was  constructecl  In  a  rather  random  fashion, 
the  hauUiLK  being  done  by  local  teams  when  they  were  not  otherwise  em- 
ployed. Some  of  the  sand  and  Kravel  was  allowed  to  remain  In  piles  In  the 
center  of  the  road  for  two  or  three  weeks,  until  a  sufficient  amount  was  hauled 
to  Justify  spreading  and  mixing.  The  sand  on  a  part  of  the  work  was  put 
down  in  two  layers,  each  being  worked  in  with  a  harrnn.  On  this  portion 
the  road  has  stood  up  well,  even  though  Inmber  and  ties  were  hauled  over  It 
during  the  rainy  weather.  On  the  portion  where  onlj'  one  layer  was  put  down 
and  that  not  thoroughly  mlied,  there  is  but  little  to  show  for  It  except  in  the 
track  where  the  teams  walk.  But  where  the  two  layers  were  used  and  the 
mixing  and  crowning  properly  done  the  road  did  not  rut  seriously,  except 
where  shaded.  In  the  heavily  shaded  spots,  which  happened  also  to  be  places 
where  the  drainage  was  poor,  the  wheels  cut  through  and  the  whole  width 
of  the  road  became  pretty  muddy. 

The  Durham  road  from  the  town  limits  to  the  new  bridge  is  the  best  example 
we  have  of  a  natural  sand-clay  surface.  This  material  Is  from  pits  near  the 
road,  though  it  is  exactly  the  same  material  as  was  excavated  from  parts  of 
the  cut  along  there.  A  part  of  It  came  frran  near  the  surface,  while  a  part  was 
taken  from  a  considerable  depth.  The  small  gullies  and  ruts  in  the  road 
surface  proper  are,  in  my  Judgment,  due  to  the  fact  that  much  of  this  mate- 
rial had  never  been  broken  up  so  as  to  give  the  water  opportunity  to  leach 
out  sufficiently  the  more  soluble  portion.  Therefore,  when  it  was  put  on  the 
road  It  flrst  took  up  too  much  water,  which  made  It  expand,  and  hence  more 
subject  to  the  cuttlog  action  of  the  wheels.  Then  when  so  much  material  was 
softened  it  waj  easy  tor  the  additional  rain  to  carry  it  away.  If  there  had 
been  only  about  half  as  much  soluble  material  In  these  places  the  surface 
would  have  packed  about  as  well  and  would  not  have  absorbed  so  much  water. 
For  this  reason  I  believe  that  this  stretch  of  road  will  continue  to  Improve 
for  three  or  four  years,  during  which  time  the  less  desirable  material  will 
leach  out.  This  Is,  of  course,  conditioned  on  there  being  proper  maintenance 
provided  to  prevent  washing.  One  quality  of  the  natural  sand-clay  mixture 
as  It  occurs  In  pits  like  these  that  gives  it  an  advantage  Is  the  large  percent- 
age of  coarse,  sharp  grains  of  the  sand.  In  some  cases  it  approaches  a  gravel 
mixture  rather  than  sand-clay.  I  believe  that,  with  a  suflOcient  quantity  of 
binder  and  Oiler,  the  resisting  power  of  any  sand-clay  road  Is  almost  In  a 
direct  ratio  to  the  size  of  the  sand  grains. 

The  topeoll  surfaces  consist  of  almost  anything  from  light  colored  loam  to 
coarse  sand  and  gravel.  In  some  cases  the  binder  is  clay,  In  others  loam  that 
contains  very  little  clay.  In  some  sections  it  is  very  difficult  to  find  any  suit- 
able material  for  use  on  the  kind  of  base  that  one  finds  !n  the  same  localities. 
This  Is  especially  true  of  the  western  ends  of  the  two  branches  of  the  Central 
Highway  through  this  county.  There  we  had  clay  roads  and  but  little  sand 
or  gravel  near  at  hand.  We  used  whatever  gravelly  soil  we  could  And  even 
though  It  contained  considerable  clay.  Where  the  red  clay  was  used  it  has 
given  fairly  good  results.  But  In  places  where  much  light  colored  clay  was 
used  it  gets  dusty  in  dry  weather  and  cut»  in  wet  weather.  In  other  places 
the  soil  was  so  Bandy  that  It  did  not  bind  well  when  put  on  without  being 
mixed  with  clay  or  loam.  In  these  places  It  does  not  become  muddy  but  the 
surface  wears  Into  holes,  making  It  uncomfortable  to  ride  over. 
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The  beat  topaoll  surfaces  are  found  wbere  the  material  vas  a  very  gravelly 
soil  with  a  slightly  eandy  loam  tor  a  binder.  Within  reasonable  limits  the 
more  iravel,  the  better  tbe  surtace  has  held  up.  The  dark  soils  have  In  almost 
all  cases  made  better  surfaces  than  the  lighter  colored  soils,  no  matter  on 
wbat  kind  of  foundation  they  are  compared. 

If  a  topeoil  is  used  that  contains  a.  binder  In  sufficient  quantities  it  does  not 
necessarily  have  to  be  mixed  with  the  material  of  the  roadbed,  nor  does  It 
require  to  be  mixed  within  Itaelt  If  It  is  taken  from  cultivated  land.  Care, 
however,  must  be  used  in  placing  it  on  the  road  not  to  use  consecutive  loads 
from  dIKerent  portions  of  the  field,  as  the  soil  with  more  loam  and  leas  gravel 
will  be  compacted  more  and  leave  a  wavy  surface.  In  many  cases  the  surface 
would  be  Improved  If  the  topsoU  were  mixed  artlDctally. 

There  occurs  at  a  few  places  in  tbe  county  a  soil  containing  an  almost 
black  gravel.  This  gravel  looks  as  It  It  would  be  an  excellent  surfacing  mate- 
rial, but  when  used  It  quickly  iM^aks  down  Into  the  toughest  clay  to  be  found 
In  tbe  county.  On  examination  it  is  found  to  consist  of  particles  of  tbe  less 
soluble  minerals  from  a  granite,  held  together  by  tbe  feldspar  sttu  In  place 
but  almost  completely  turned  to  clay.  When  the  lumps  are  broken  the  in- 
terior is  seen  to  be  composed  largely  of  clay,  some  of  which  is  still  granular. 
Therefore,  when  the  outer  crust  Is  broken  by  traffic,  the  gravel  immediately 
disintegrates  to  form  a  clay  that  is  much  less  plastic  than  that  which  has  been 
longer  exposed  to  the  air.  In  any  section  where  the  soil  Is  derived  from  a 
granite  or  gneiss  it  is  well  to  examine  carefully  any  dark  gravel  before  using 
it  for  road  surfacing. 

There  has  been  only  a  small  amount  of  bank  gravel  used  for  surfacing  in 
this  county.  The  Durham  road  from  the  flat  bridge  to  the  top  of  the  first 
hill  east  of  the  little  store  was  surfaced  with  a  good  grade  of  bank  gravel. 
It  has  stood  up  better  during  the  bad  weather  than  any  other  piece  of  road 
in  the  county.  The  material  occurs  over  a  limited  area  In  that  section  and 
in  rather  shallow  deposits.  The  supporting  material  Is  lai^ely  quartz  sand, 
but  there  Is  enough  clay  and  loam  In  most  places  to  bind  It  satisfactorily. 
At  a  depth  of  a  foot  or  two  the  sand  and  gravel  disappear  almost  entirely; 
the  material  there  being  practically  all  red  clay. 

The  recent  failures  of  so-called  aand-tlay  roads  have  brought  this  and  the 
allied  topsoil  surface  Into  great  disfavor.  But  I  think  It  Is  not  eo  much  a 
failure  ot  sand-clay  as  It  Is  a  failure  to  use  sand-clay.  It  sufficiently  coarse 
material  and  sufficiently  little  clay  had  been  used,  (here  would  not  be  so 
many  taxpayers  swearing  tbat  their  money  had  been  wasted.  But,  as  an  old 
Scotchman  said  to  me  a  few  days  ago,  "There  is  always  some  reason  given 
for  the  failure  of  these  sand-clay  roads,"  and  what  tbe  people  want  Is  roads. 
not  reasons.  It  is  therefore,  very  Important  that  In  the  future  experienced 
and  reliable  men  be  put  in  charge  of  surfacing  with  these  materials  in  order 
to  redeem  tbis  type  of  construction.  Otherwise  many  communities  will  be 
constrained  to  go  for  many  years  yet  without  road  improvement  because  they 
are  not  able  to  build  macadam  and  are  not  willing  to  Invest  their  money  In 
something  that  will  not,  In  tbelr  Judgment,  prove  satisfactory. 

Report B  from  Counties 

FRANKLIN   AND   VANCE   COUNTIES. 

Bt  W.  S.  Faiji.18,  Road  Engineer. 

The  cost  of  maintenance  on  water-bound  macadam  roads  is  excessive,  as 

we  all  know;  but  to  illustrate,  I  want  to  cite  one  example.     Say  a  county 
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has  quite  a  number  of  miles  of  macadam  roads.  totallDg  perhaps  250  mites. 
To  properly  maintain  tbls  It  would  cost  them  |100  to  $150  per  mile,  say  (126 
or  (31,250  for  malntenauce,  and  perhaps  then  they  are  limited  to  that  amount 
of  road  work.  If  It  take  the  (31.250  a  rear  to  maintain  their  macadam  roads 
In  good  condition,  and  thla  amount  Is  the  limit  that  the  county  can  raise  for 
roads,  they  are  bankrupt  In  so  far  as  the  construction  and  maintenance  of 
new  roads  are  concerned.  There  Is  one  thing  we  all  ought  to  stress;  that  Is, 
always  build  a  road  so  It  can  be  economically  maintained,  so  the  cost  of 
maintenance  wilt  be  as  low  as  possible  and  within  the  means  of  the  county. 
There  are  two  or  three  things  I  want  to  say  In  that  connection.  We  all  under- 
stand that  poor  drainage  Is  the  greatest  enemy  of  the  road.  There  are  several 
phases  of  drainage  that  aSect  the  maintenance  especially.  One  of  the  great 
troubles  Is  a  general  lack  of  Information  as  to  the  effect  of  the  width  of  the 
road  on  Its  maintenance.  A  road  that  Is  built  too  narrow  to  afford  proper 
ditches  BuOclently  far  from  the  traveled  part  Is  a  great  deal  harder  and  more 
eipenslTe  to  maintain  than  one  butit  of  BufDclent  width  to  give  proper  drain- 
age from  the  traveled  part.  I  contend  that  you  can  build  a  road  thirty  feet 
wide  through  average  level  country  where  fllU  do  not  exceed  eighteen  Inches 
and  cuts  do  not  exceed  eighteen  inches  tor  as  small  actual  cost  of  construction 
as  you  can  build  an  eighteen-foot  or  twenty-foot  road,  for  the  reason  that  the 
handling  of  the  outfits  In  making  the  narrow  road,  and  keep  from  doing  dam- 
age to  property  outside  ot  the  right  of  way  Is  more  difficult  than  for  the  wider 
road.  In  turning  a  road  machine  it  is  easier,  and  less  expensive,  to  the  work 
to  turn  on  a  wide  road  than  on  a  narrow  road.  For  these  reasons  I  am  satis- 
fied that  the  little  difference  in  the  yardage  to  be  bandied  will  be  overcome 
by  the  facility  with  which  the  work  can  be  carried  on. 

The  great  advantage  of  keeping  the  water  In  the  ditches  at  least  seven  feet 
from  the  edge  of  the  Improved  surface  la  vital  to  the  cost  of  the  maintenance 
ot  the  road,  and  to  its  continued  good  condition. 

In  Franklin  County  most  of  our  roads  this  winter  have  been  all  right.  We 
have  had  a  few  mud  holes  here  and  there,  but  nothing  to  cause  any  dissatis- 
faction with  the  kind  of  construction  or  cost  of  maintenance. 

The  road  work  In  Vance  County  has  not  been  maintained  properly  this 
winter,  and  I  account  for  the  five  miles  of  bad  road  that  I  reported  largely 
because  the  maintenance  waa  not  properly  carried  on  In  that  part  of  the  road. 
The  road  was  built  of  a  soil  that  bad  too  much  mica  In  It,  and  the  rain  falling 
on  that,  of  course,  softened  the  wbole  surfaced  portion  of  the  road,  and  It  waa 
not  given  any  attention.  I  do  not  think  this  road  would  have  been  bad  at 
all  except  perhaps  a  little  pasty  if  the  roads  had  been  dragged  Immediately 
after  every  rain.  The  rain  tailing  on  the  small  ruts  and  depreGslons  made 
by  the  wagon  tracks  and  horses'  feet  were  filled  with  water,  and  aa  thle  water 
was  allowed  to  remain  it  softened  the  sub-grade  and  ruined  the  surfacing.  If 
they  had  gone  over  this  road  with  a  drag  and  cleared  the  water  off  Immedi- 
ately after  each  rain,  we  would  have  had  the  road  dry  in  a  little  while  and 
the  water  would  never  have  had  an  opportunity  to  Injure  the  sub-grade  and 
thereby  ruin  the  road,  Aa  to  the  maintenance  problem,  in  general,  there  is  a 
good  deal  of  talk  of  various  methods  Involving  the  use  of  the  motor  truck  and 
tractor  as  maintenance  tools.  These  machines  as  at  present  developed  1  do 
not  believe  are  efficient  tools  for  the  purpose.  I  believe,  however,  that  we  will 
get  in  a  short  time  a  good  maintenance  toot  In  some  form  In  the  light  tractor. 
I  do  not  believe  there  Is  any  tractor  or  motor  truck  now  made  that  Is  an 
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efficient  maintenance  machine.  They  are  too  heavy,  and  the  Bllppery  condi- 
tion gt  the  roads,  if  tbey  are  not  uaed  at  the  proper  time,  makes  them  practi- 
cally Impoaalble  to  handle.  We  use  road  manchlnes  and  drags  that  only  re- 
quire from  two  to  six  horaea  to  i^ull,  and  when  we  get  a  light  tractor  of  that 
capacity,  then  we  will  have  an  efflclent  steam  or  power  machine  to  handle  the 
maintenance  problems  for  sand-clay  roads,  but  aa  long  as  we  have  to  put  heavy 
tractors,  forty  to  Q(ty  horse-power,  of  eight  to  ten  tons  weight,  tbey  are  too 
heavy  and  costly  to  use  im  roads  as  maintenance  tools.  Among  the  other 
troubles  In  using  a  beavy  machine,  the  l»:idges  and  culTerts,  as  now  generally 
built,  will  not  stand  them,  but  the  light  machines  ranging  from  three  to  eight 
tbouaand  pounds,  and  with  a  draw  bar  capacity  of  from  four  to  eight  horses, 
would,  I  believe,  be  a  very  efficient  machine  for  economical  maintenance,  and, 
while  I  do  not  know  of  any  developed  yet  which  Is  a  really  effective  machine, 
I  believe  that  such  machines  will  soon  be  on  the  market.  With  smaller  ma- 
chines, costing  from  |600  to  |1,000,  you  can  Invest  In  four  or  more,  say  at 
the  cost  you  now  have  to  put  into  one  of  the  larger  kind,  and  tbue  keep  four 
maintenance  outfits  at  work  at  an  Investment  cost  no  greater  than  la  required 
tor  one  of  the  large  machines. 

How  is  the  maintenance  done  In  Franklin  County? 

Four  men  and  six  mulea  have  about  sixty-five  miles  of  sand-clay  and  twenty 
miles  of  other  roada  to  keep  up,  and  are  doing  some  grade  work  In  addition. 

How  do  you  arrange  about  dragging? 

They  have  six  mules,  say,  three  drags,  two  mules  to  the  drag.  They  go 
immediately  after  a  rain  and  drag  the  road.  Some  of  the  roads  have  stood 
in  good  condition  for  a  year  without  being  touched,  but  local  conditions  con- 
trol that  entirely. 

Is  using  farmers  In  different  sections,  trslnsd  to  drag  roads,  a  good  method 
of  maintenance? 

If  you  have  a  man  as  superintendent  In  charge,  held  responsible  for  mainte- 
nance, and  he  Is  provided  with  automobile  or  other  method,  to  see  that  roads 
are  dragged  promptly  and  properly,  It  should  prove  a  good  method  In  many 

Can  two  ordinary  mules  handle  a  drag? 

If  the  mules  are  light,  use  a  light  drag.  I  would  never  advise  a  county  to 
use  a  mule  weighing  less  than  eleven  or  twelve  hundred  pounds.  The  heavier 
mutes  can  pull  a  pretty  heavy  drag,  the  heavier  the  drag,  the  better. 

What  Is  the  cost  of  the  outfit  a  year? 

This  cannot  be  answered  definitely;  perhaps  somewhere  around  $3,000. 

LEE  COUNTY. 
Bt  R.  p.  Coble.  Road  Engineer. 
Lee  County  has  a  Bomevhat  peculiar  condition.  About  three  years  ago  they 
voted  (100,000  on  property  whose  assessed  valuation  Is  five  million  dollars. 
A  tax  of  16  to  IT  cents  was  levied  on  the  $100  worth  of  property,  netting  a 
revenue  for  roads  of  about  (8.000.  Out  of  this,  five  thousand  pays  the  In- 
terest on  the  bonds  and  about  one  thousand  Is  applied  to  the  sinking  fund, 
a  total  of  six  thousand,  and  leaving  about  (1,500  for  maintenance  of  the 
roads.  The  total  mileage  in  the  county  la  about  300  miles.  With  that  small 
amount  of  money,  we  cannot  possibly  get  very  far  in  maintaining  the  roads 
of  the  county.  The  bridges  also  have  to  be  maintained  out  of  this  fund. 
Every  (100,000  additional  bond  issue  on  the  county  will  require  an  additional 
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16,000  to  take  care  of  the  interest  and  sinking  fund.  A  levy  of  thirty  centg 
will  l^ing  In  $1G,000  a  year;  It  will  take  (12,000  of  this  money  to  take  care 
of  bonds  and  sinking  fund,  and  the  county  will  Just  have  about  13,000  with 
which  to  maintain  the  roade. 

My  experience  with  sand-clay  roads  is  that  tbey  are  not  very  difficult  to 
maintain.  Tbe  Iwst  method  of  maintaining  a  road  Is  tbe  split-log  drag.  I 
find  that  siMne  of  the  road  does  not  need  dragging  more  than  Ave  or  sIe  times 
per  year  and  some  of  tbe  gravel  roads  have  not  been  dragged  a  single  time. 
The  road  machine  has  been  over  them  a  few  times.  The  road  from  Santord 
to  Ralelgb,  about  forty  miles,  was  flnisbed  In  February,  1913,  and  has  not 
had  t20  spent  on  It  since  It  was  built  The  surfacing  material  contains  76 
to  80  per  cent  gravel  and  is  good. 

We  have  another  piece  of  road  In  the  county,  about  eight  miles  long  tbat 
was  Sntshed  about  eighteen  months  ago  and  has  had  |4D  to  |BD  spent  on  it. 
This  road  has  had  the  machine  used  on  It  about  twice.  Some  of  the  sand-clay 
road  in  tbe  county  has  had  so  work  done  on  It  practically  at  all  because  it 
did  not  need  It.  lAst  year  we  cleaned  out  the  ditches  thoroughly,  threw  the 
material  on  the  outside  of  the  road  and  in  this  way  eliminated  all  bad  drain- 
age propositions,  and  the  roads  at  the  present  time  are  in  fairly  good  con- 
dition. 

Quegtkin:  Did  you  examine  the  roads  from  time  to  time  to  see  If  they 
needed  maintenance? 

Yes. 

Question:  Were  you  keeping  track  of  that  road,  so  if  you  did  have  a  bad 
place  in  it  you  could  repair  It  or  did  you  wait  from  one  year  to  tbe  next  to 
do  all  that  was  necessary? 

We  had  two  or  three  bad  places  that  should  have  been  repaired.  The 
trouble  there  Is  to  find  a  man  with  experience  to  do  this  work.  Unless  I  stop 
one  of  the  foremen  on  tbe  construction  work  and  carry  him  back  to  do  the 
work,  it  cannot  be  done.  Tbat  Is  tbe  trouble;  to  get  a  man  wltb  experience 
to  do  the  work. 

I  am  doing  the  dragging  there  by  hiring  farmers'  teams.  I  give  them  about 
Ave  miles  each.    They  can  do  this  In  one-half  day. 

Question:  How  do  you  keep  track  of  that? 

I  Inspect  roads  from  time  to  time  and  If  I  find  a  break  In  tbe  road  where 
there  is  not  enough  sand  or  clay,  I  have  them  haul  sand  or  clay. 

Qvestion:  What  kind  of  gravel  do  you  useT 

White  gravel. 

CRAVEN   AND   WAYNE   COUNTIES. 
Bt  R.  K.  Showden,  Road  Engineer. 

I  have  not  done  much  work  In  Wayne  County.  During  the  time  1  was  there 
we  have  built  two  roads — tbe  Pikevllle  and  the  Stantonslnirg  roads.  We  built 
these  roads  of  flrst-class  sand-clay  construction,  or  possibly  gravel  construc- 
tion with  very  coarse  sand.  The  material  was  very  close  at  hand.  The  roads 
were  designed  thirty  feet  wide  ditch  to  ditcb  with  twenty  foot  surface.  We 
were  compelled  to  do  this  owing  to  the  heavy  traffic  just  out  of  Goldsboro. 
This  fall  there  was  some  misunderstanding  between  tbe  road  trustees  and 
myself  as  to  who  was  engineer,  and  I  am  not  there  any  more,  but  during 
that  time  we  completed  these  two  roads.  One  of  tbe  trustees  who  lives  on 
this  road  Is  very  much  interested  in  road  maintenance.    I  keep  in  toucb  with 
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him  at  present  tbougb  not  connected  with  the  lob,  and  by  a  proper  system  of 
maintenance  on  these  two  roade  they  have  held  up  almost  perfectly  during 
this  wet  winter.  The  type  of  drag  we  use  1b  a  combination  of  cutting  and 
Bniearjng  drags.  The  front  blade  Is  vertical  and  sharp,  shod  with  iron ;  the 
rear  blade  la  In  the  shape  of  a  trowel.  The  front  la  about  two  and  one-half 
inches  higher  than  the  rear  and  we  bare  found  this  drag  very  efficient  In 
dragging  these  roads.  In  that  way  we  have  gotten  an  almost  perfectly  smooth 
and  almost  perfectly  wat,er'tlgbt  surface  so  far  as  water  penetrating  From  the 
top  through  the  bed  Is  concerned. 

Craven  County  road  betterment  Is  a  very  serious  complication.  We  have 
1,000  miles  ot  road  with  about  fifty  or  sixty  miles  of  fairly  well  improved 
miles.  Two  years  ago  we  began  a  patrol  system  ot  maintaining  the  roads. 
We  were  able  to  Improve  the  roads  very  materially,  but  last  June  politics 
took  control  of  the  roads,  and  because  we  could  not  build  at  once  by  every 
man's  houae  by  our  plan  of  work,  they  placed  each  township  by  itself  under 
tbe  supervision  of  three  men  in  each  township.  That  gave  me  twenty-four 
men  to  report  to,  twenty-one  too  many,  so  I  withdrew  from  all  road  work  in 
the  county  except  the  Eighth  Township  and  the  Central  Highway  through 
the  county. 

During  the  past  year  what  politics  did  not  do  to  the  roads  the  wet  weather 
has  flaished.  I  understand  a  bill  has  passed  the  present  Legislature  putting 
all  the  roads  ot  the  county  under  the  supervision  ot  one  central  plan.  The 
Central  Highway  through  tbe  Newport  pocoson  was  the  only  section  In  North 
Carolina  not  passable  at  all  times  ot  the  year.  I  found  it  undralned,  very 
flat  and  on  black,  peaty  soil  which  was  usually  impassable.  We  Improved 
this  road  by  cutting  large  ditches  and  grading  tbe  edge  oft  on  the  side  next 
to  the  road  and  then  hauling  In  soil  from  the  savannah  on  each  side  of  the 
pocoson,  material  known  In  that  section  under  the  local  name  of  savannah 
soil,  and  covered  tbe  road  to  a  depth  of  twelve  Inches.  We  dragged  this  road 
all  through  the  fall  and  winter,  and  it  held  up  very  well  during  the  wet  sea- 
son, much  better  tban  we  expected.  We  find  in  working  a  road  that  Is  noth- 
ing but  an  earth  road  without  any  topsoll,  that  a  great  deal  of  good  can  be 
accomplished  by  cultivating  the  road  Just  la  reverse  to  the  way  a  fanner 
cultivates  his  fleld^by  getting  out  on  a  road  and  plowing  while  wet,  to  make 
a  slop  of  It.  In  other  words,  you  accompllsb  for  the  road  what  tbe  fanner 
does  not  want  to  accomplish  for  his  field,  you  make  It  stiff  and  hard  and 
tight.  Our  greatest  obstacles  in  the  way  ot  getting  good  roads  In  Craven 
County  and  a  good  many  other  counties  In  Eastern  North  Carolina  Is  poor 
drainage  and  politics. 

HALIFAX   COUNTY. 

Bt  N.  C.  Huobes,  Jb. 
As  a  preface  to  my  remarks  on  road  work  In  Haltlax  County  tor  the  past 
year,  let  me  say,  that  we  are  peculiarly  fortunate  In  one  particular  phase  ot 
the  work  in  general,  and  that  is,  that  the  business  of  building  roade  In  Hall- 
fax  County  Is,  so  far  as  T  have  been  able  to  discern,  free  trom  the  shackles 
of  politics.  But  on  the  other  hand,  there  has  developed  wltbin  the  past  year 
a  condition,  the  effects  ot  wblcta  tend  to  work  a  hardship  on  road  improve- 
ment throughout  tbe  country  as  a  unit.  This  is,  that  within  tbe  last  year 
or  eighteen  months,  two  townships.  Halifax  and  Enfield,  have  voted  on  and 
sold  bonds  for  road  building.     This  step  has  necessitated  tbe  appointment 
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o(  a  board  or  township  commlseloDers  lor  eacb  township  Beparate  and  apart 
from  the  County  Qood  Roads  Commission,  whose  duty  It  Is  to  look  only  after 
the  expenditure  of  the  bond  money  used  in  construction  of  roads.  These  town- 
Bhlps  still  have  a  general  county  road  tax,  the  disbursement  of  which  rests 
In  the  hands  ot  the  Good  Roads  Commission  of  the  county.  Here,  It  le  readily 
seen,  lies  open  a  chance  for  some  conflict  of  authority,  but  to  date  all  matters 
concerning  the  expenditure  of  the  separate  funds  have  been  neatly  adjusted. 
Yet  It  Is  also  evident  that  so  many  organizations  for  the  same  general  pur- 
pose entail  greater  expense  In  the  administrative  department,  to  say  nothing 
of  the  liability  of  a  disunited  effort  In  property  systematizing  general  road 
work  for  the  county. 

Connected  with  this  condition  Is  one  which  sometimes  works  difficulties 
upon  the  superintendent,  that  of  having  to  deal  with  three  distinct  organlza- 
tlms  composed  of  a  total  of  twenty-one  com  mis  si  oners,  with  each  commission 
having  to  operate  under  dlSerent  conditions  and  different  problems.  And 
coupled  with  this  state  ot  affairs,  he  has  to  meet  another  proposition  with 
strong  moral  suasion  and  some  degree  ol  diplomacy,  that  of  pleading  with 
the  county  commissioners  who  bare  solely  to  do  with  the  appropriations  for 
equipment  for  the  regular  county  road  force. 

But  beyond  all  this,  the  main  Idea  has  been  and  still  continues  to  be  that  ot 
building  roads  and  better  roads.  Since  June,  1913,  we  have  constructed  or 
rebuilt  upwards  of  fifty  miles  of  roads,  about  seventy-five  per  cent  of  which 
are  sand-clay  and  clay-gravel  roads  and  the  balance  good  earth  roads  widened 
and  reshaped  and  well  drained.  The  average  cost  per  mile  ot  the  sand-clay 
and  clay-gravel  roads  was  approximately  {1,100,  and  that  of  the  earth  roads 
l&OO. 

So  great  has  been  Che  pressure  and  effort  to  construct  roads  throughout  tbe 
county  that  comparatively  little  effort  has  been  expended  either  to  maintain 
what  has  been  built  or  to  Institute  any  maintenance  system.  Yet  we  are 
planning  to  try  out  within  the  neat  few  months  a  maintenance  system  In  one 
or  two  of  the  townships  which  already  possess  some  first  class  roads,  and 
we  hope  to  be  able  to  make  a  good  report  upon  this  trial  next  year.  I  feel 
constrained,  however,  to  make  mention  of  one  township  that  has  made  more 
effort  and  accomplished  more  results  In  maintenance  than  any  other  one  In 
tbe  county,  and  that  Is  Roanoke  Rapids  Township.  The  system  In  vogue  is 
to  be  credited  to  Mr.  John  L.  Patterson,  of  Roanoke  Rapids,  chairman  of  the 
County  Good  Roads  Commission,  who  is  perhaps  one  ot  the  broadest  gauged 
road  men  we  have,  and  who  certainly  Is  one  of  the  most  practical.  The  actual 
execution  of  the  system  Is  entrusted  to  a  superintendent  who  has  two  mules 
with  two  dump  carts  and  drivers  and  an  extra  man  or  two  as  helpers  when 
needed,  one  drag  and  two  drag  scrapers.  He  usee  the  dump  carts  for  long 
distance  hauling  of  surfacing  material,  the  team  for  dragging  when  needed, 
a  mule  to  each  scoop  for  cleaning  out  the  roadside  ditches  and  slipping  con- 
venient surfacing  material  on  tbe  road,  and  the  extra  help  for  loading,  shrub- 
bing, cleaning  out  pipe  and  cutting  storm  ditches.  This  outfit  for  the  year 
around  costs  on  an  average  of  |100  per  month,  and  with  good  management 
covers  a  total  ot  about  twenty-flve  miles.  This  makes  the  cost  per  mile  per 
year  for  maintenance  about  f45.  But  tor  the  fact  that  quite  a  bit  of. fairly 
good  reconstruction  work  is  done  along  with  this  work,  the  maintenance  cost 
per  mile  per  year  would,  I  estimate,  be  about  (30.  This  system,  ot  course,  was 
used  upon  roads  which  were  under  the  standard  In  width  and  grades  and  were 
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only  old  county  roads  that  have  been  gradually  built  up  by  this  method  of 
maintenance.  They  have  etood  up  remarkably  well  under  the  hard,  heavy 
weather  of  this  paet  winter,  and  are  better  than  second-class  roads  In  the 
open  seasons.  It  Is  true  also  that  virtually  all  of  our  newly  constructed  sand- 
clay  and  gravel-clay  roads  have  stood  the  test  where  they  had  been  completed 
before  October.  The  reeults  In  the  latter  ca^g  being  due,  I  have  concluded, 
to  a  very  free  and  frequent  use  of  the  road  machine  Instead  of  the  drag  for 
reshaping  and  redreBslng.  Certainly  the  drag  la  an  admirable  tool,  hut  It  la 
truer  still,  from  actual  experience,  that  a  well  constructed  road  can  the  better 
be  kept  in  proper  shape  and  condition  by  the  use  ot  the  road  machine  upon 
It  at  least  once  In  sixty  days  or  ninety  days  at  most.  The  heavier  the  traffic 
the  more  frequent  should  be  the  uee  of  tbe  machine. 

Ae  a  final  word  permit  me  to  say  that  I  do  not  believe  this  organization 
could  be  of  greater  service  and  benefit  to  the  State  than  to  gather  facta  and 
figures  relative  to  the  maintenance  of  roads  from  every  available  source, 
both  within  the  State  and  without,  from  men  who  have  made  actual  tests 
along  this  line  and  whose  testimony  could  be  relied  upon,  compare  these  facte 
and  flguree,  with  all  the  extenuating  circumstances  considered,  and  then  have 
tbe  whole  compiled  under  the  efficient  supervision  ot  the  State  Geological 
Survey,  whence  copies  may  be  conveniently  distributed  over  the  entire  State 
whenever  called  tor. 

HARNETT   COUNTT. 
Bt  Iba  B.  MuuJS,  Road  Engineer. 

Tbe  maintenance  In  Harnett  County  la,  as  In  many  other  counties  of  tbe 
State,  done  under  the  old  six-day  labor  tax  system.  Under  the  new  law  of 
1S13  any  county  of  township  wishing  to  build  Improved  roads  has  the  right 
to  issue  bonds  to  do  the  work  In  this  way,  and  fortunately  this  law  always 
says  that  when  any  township  iseues  bonds  for  road  construction  the  road 
commission  must  maintain  these  roads  by  the  use  of  the  spIlt-Iog  drag  or 
some  Instrument  to  keep  the  crown  of  the  road  in  a  smooth  condition,  and  if 
they  tall  to  do  this  they  are  guilty  of  a  misdemeanor  and  upon  conviction 
shall  be  Aned  or  Imprisoned  at  the  discretion  of. tbe  court. 

WARREN  COUNTT. 
Bt  Sah  D.  Scott,  Road  Engineer. 
Some  days  ago  Dr.  Pratt  asked  me  to  make  a  report  tor  Warren  County.  The 
roads  in  the  townships  which  have  no  bonds  are  built  under  the  old  tax  sys- 
tem. It  seems  to  me  that  under  these  conditions  about  the  best  thing  we  can 
do  Is  to  use  the  patrol  system  and  that  is  what  J  use  in  the  township  In  which 
I  am  working.  It  is  our  intention  to  get  these  farmers  together  on  different 
stretches  of  road  and  teach  them  the  use  of  the  split-log  drag,  because  I  find 
that  the  majority  ot  people  know  nothing  about  the  use  of  it.  We  want  to 
get  these  farmers  to  agree  to  drag  the  llve-mtle  stretch  of  road  that  he 
travels  most  and  we  want  to  make  him  a  patrolman;  make  it  his  business 
to  look  after  hie  particular  stretch  of  road  and  report  upon  it.  We  usually 
euggeat  that  they  have  the  following  tools:  A  split-log  drag  or  drag  ot  some 
kind,  a  shovel  and  perhaps  a  mattock,  and  also  a  ditch  cleaning  apparatus. 
Sometimes  I  clean  about  six  miles  of  ditches  for  about  six  dollars  on  both 
rfdes  ot  the  road.    We  want  to  get  these  men  together  and  teach  them  the  use 
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of  tbese  tools.  The  trouble  Is  the  farmers  will  drag  the  roads  at  the  time 
most  convenient  to  them.  I  recommend  that  each  man  report  to  his  snpn-- 
vtsor  (since  we  will  not  have  an;  superintendent  of  maintenance  or  engineer) 
and  that  these  reports  be  made  out  on  some  form,  perhaps  postal  cards.  This 
form  should  contain  the  following  Items:  Time  ot  rain;  at  what  time  the  road 
was  dragged  after  the  rain;  how  many  trips  he  made  on  the  road;  distance 
he  dragged,  use  of  harrow.  He  should  send  In  to  the  man  to  whom  be  re- 
ports at  least  weekly,  If  he  drags  that  often.  In  this  way  the  Buperrlsors  can 
keep  after  the  man  doing  the  dragging.  It  seems  to  me  that  we  will  get  about 
the  maztmum  efficiency  under  some  such  system. 

GUILFORD   COUNTY. 
Br  J.  A.  Davidson. 

Guilford  County  never  did  much  In  the  way  of  topsoll  or  8and<lay  roads' 
until  a  few  years  ago.  when  they  began  to  build  topsotl  roads.  Where  we 
have  been  able  to  get  a  quantity  of  good  material,  the  roads  have  been  verj' 
satisfactory  and  have  stood  up  reasonably  well.  When  you  come  to  the  ques- 
tion of  maintenance,  that  is  done  largely  by  township  commissioners.  In  our 
system  of  county  road  work  under  the  present  law,  we  have  township  com- 
missioners, three  in  each  township,  and  they  are  supposed  to  hire  a  superin- 
tendent to  do  what  Is  necessary  and  to  keep  him  out  on  the  roads  to  look 
after  the  road  forces  and  to  approve  his  bills  monthly  for  payment.  That  has 
not  been  satisfactory  at  all.  I  think  it  Is  owing  more  to  scarcity  of  labor  in 
the  rural  districts  in  each  county  than  anything  else. 

We  have  been  scraping  out  the  ditches  with  a  tractor.  I  have. always  in- 
sisted on  the  township  commlssloaers  putting  their  forces  after  this  tractor 
to  distribute  the  debris  and  fill  up  the  boles  after  the  tractor  and  in  very  few 
instances  did  we  get  anybody  to  do  the  work.  I  think  the  superintendent  or 
the  fellow  who  did  the  work  on  the  roads  would  have  to  run  down  the  com- 
missioners and  get  them  to  approve  bis  blila.  It  was  very  unsatlstactory  and 
this  feature  ot  the  work  has  been  abolished,  and  now  we  are  going  to  Inaugu- 
rate a  system  of  repair  forces  of  convicts  to  be  placed  in  different  sections  of 
the  counties,  which  I  think  will  give  better  results. 

NEW  HANOVER  COUNTY. 
Bt  R.  a.  B0KNETT,  Road  Superintendent. 

You  called  on  a  bad  man  to  make  a  talk.  I  am  not  much  ot  a  speaker. 
Oentlemen,  you  all  want  me  to  tell  you  what  we  are  doing.  The  first  thing 
we  do  in  regard  to  maintaining  roads  1b  to  see  that  they  are  all  drained  and 
the  water  kept  off.  The  next  thing,  we  have  an  automobile  truck  to  keep 
atulf  all  along  the  roads  throughout  the  county.  We  then  have  a  maintenance 
gang  that  keeps  the  ditches  clean  and  after  every  rain  these  people  know 
where  to  go.  They  start  out  to  find  bad  places  and  flrat  get  material  like 
the  road  ts  built  of  to  fill  the  holes  with.  If  the  hole  Is  very  deep,  we  use  a 
lime  rock,  which  we  put  in  while  the  road  Is  wet  and  on  our  roads  there  Is 
a  kind  of  mortar  which  will  form  a  strong  binder  when  mixed  up  by  traffic. 
That  is  the  way  we  are  trying  to  maintain  our  roads  and  they  are  in  flrst-claas 
condition,  and  we  have  not  had  any  trouble  with  our  main  highways  this  bad 
weather. 

New  Hanover  is  pracllcaily  the  only  county  at  the  present  time  that  Ie 
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really  carrying  out  a  plan  ol  systematic  maintenance  work  larsely  by  the 
patrol  syetem.  Tbey  have  put  In  vogue  the  plan  that  the  French  have  used  In 
the  maintenance  of  their  roads. 

Me.  Pkatt. — For  the  last  two  years  Blnce  Mr.  Burnett  has  started  the  ays- 
tematic  maintenance,  he  1h  getting  splendid  results.  His  maintenance  charge 
Is  tower  than  any  ot  you  for  a  similar  type  of  road.  Ihe  system,  however, 
can  be  used  Just  as  advantageously  in  other  counties  as  in  New  Hanover  and 
It  Is  the  only  way  I  believe  la  the  end  by  which  you  will  get  the  best  results 
from  maintenance. 

There  has  been  considerable  discussion  about  the  maintenance  ot  macadam 
roads  and  some  think  that  the  policy  of  lust  spreading  stone  on  the  road  and 
letting  the  traffic  pack  it  In  was  a  bad  Idea,  but  I  would  like  to  ask  tf  the 
stone  he  uses  is  not  one  with  a  high  cementing  value.  I  would  like  to  know 
Just  what  bis  stone  Is. 

Answer:  I  cannot  tell  you  what  kind  of  stone  It  Is. 

T  wish  it  were  possible  to  follow  a  similar  system  in  practically  all  the 
counties  ot  North  Carolina,  whether  macadam,  sand-clay  or  gravel.  It  we 
could  work  out  the  principle  of  the  system  used  in  New  Hanover  County  we 
would  get  satisfactory  results  In  other  counties. 

Sepbesentativk  fkom  RockinohamCountt. — I  have  no  report  except  by 
observation  and  it  seems  that  our  county  is  suffering  fr<Kn  an  overdose  of 
politics.  The  nrst  thing  the  new  commissioners  did  was  to  turn  off  the  best 
road  man  they  had. 

GREENE   COUNTY. 

Br  J.  Rov  Pen^ell,  Road  Engineer. 

This  counly  tried  to  vote  bonds  about  a  year  ago  and  failed,  and  then  voted 
bonds  by  townships.  They  thought  each  township  would  get  a  better  show. 
They  voted  $110,000  of  btmds  and  let  It  by  contract.  We  have  Just  been  spend- 
ing that  and  have  about  sixty-seven  miles  of  road  built  and  have  spent  Just 
about  one-halt  ot  the  money.  There  are  four  contractors  In  there,  who  will 
finish  In  twelve  or  fifteen  months.  We  are  building  sand-clay  and  topsoll 
roads.  We  have  not  enough  clay  there  to  furnish  a  good  base  for  topsoil, 
but  we  have  plenty  of  natural  earth  roads.  'Ihe  sand  Is  almost  too  fine  to  use. 
In  regard  to  maintenance  ot  sand-clay  roads,  one  reason  that  they  have  gone 
down  U  poor  air  circulation.  What  we  are  doing  down  there  Is  to  cut  down 
every  tree  Chat  shades  the  road,  every  tree  except  in  a  man's  yard.  It  lets 
the  sun  in  to  the  road,  dries  the  road  out  and  lets  the  air  circulate  through 
there.  In  a  good  many  places  we  have  had  trouble  this  winter,  especially 
where  we  put  Fresh  dirt  in  and  It  held  the  water  and  in  other  places  where 
new  material  was  put  In  mud  holes  which  absorbed  the  water,  isatead  of 
getting  oB  the  water  first  and  then  putting  in  the  material. 

Queition:  Have  the  townships  made  any  special  arrangements  tor  a  main- 
tenance fund? 

None  whatever.  It  will  take  us  about  five  months  longer  to  finish  up  the 
money  and  1  have  been  trying  to  get  them  to  put  In  a  patrol  system  down 
(here.  The  type  of  road  we  are  building  will  be  worth  very  little  without 
maintenance  and  a  good  many  of  the  people  seem  to  realize  that  now. 
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TANCBT    COUNTY. 
By  Wythe  M.  Pettos,  HowJ  Engineer. 

As  I  understBDd,  the  question  to  be  parttcularlr  discussed  today  ts  mainte- 
nance.  Tbat  la  aomethlng  we  In  Yancey  know  nothing  about.  I  cannot  tell 
you  very  much.  Yancey  County.  I  will  say  tor  the  benefit  of  those  who  have 
not  been  there,  has  never  had  any  roads.  As  I  heard  a  traveling  man  say 
yesterday,  he  came  Into  the  county  about  a  year  ago,  had  to  drive  up  to  the 
courthouse,  and  drive  back  again  and  he  said  if  he  could  ever  get  forgiveness 
tor  that  he  would  never  try  It  again.  I  think  many  of  us  will  teel  the  same 
way.  In  those  mountainous  counties  the  trails,  I  will  call  them,  which  we 
have  there  are  very  steep,  very  rough.  In  many  places  dangerous,  so  that  the 
Legislature,  at  its  meeting  two  years  ago,  was  kind  enough  to  take  Into  con- 
sideration tbat  the  people  of  Yancey  did  not  know  wbat  roads  were,  did  not 
know  the  value  of  them,  and  they  took  It  upon  themselves  to  authorize  an 
act  embodying  a  commlsBion  and  authorizing  this  commiasion  to  issue  bonds 
for  $150,000,  which  was  done  about  a  year  ago.  For  the  last  twelve  months 
1  bave  been  laboring  on  the  economical  expenditure  of  tbat  amount.  We 
have  been  building  our  grades  througb  that  mountain  section  over  the  ranges 
of  the  Blue  Ridge,  many  five  hundred  feet  higher  than  AsbevUle.  Our  main 
traffic  line  Is  about  twenty-three  miles  long.  You  road  men  in  the  Piedmont 
and  eastern  sections  no  doubt  will  think  tbat  5  per  cent  Is  an  excessive  grade 
and  unreasonable,  but  the  people  of  Yancey  County  who  have  been  traveling 
over  roads,  some  of  which  bave  a  grade  of  23  per  cent  and  over,  think  it  Is 
almost  marvelous  to  get  a  5  per  cent  grade.  Then  on  our  spur  or  tributary 
lines  we  are  maintaining  a  6  per  cent  maximum  grade.  Then  as  for  width, 
we  have  one  mile  of  thirty-foot  road  from  the  town  to  the  station,  but  only 
twenty-six  feet  through  the  county  as  two  years  ago  compared  with  about 
twelve  or  fourteen  feet,  and  occasionally  a  little  bit  wider.  It  is  certainly 
a  great  Improvement. 

Now  a  large  proportion  of  this  construction  work  has  been  rock  work, 
approximately  60  per  cent.  We  bave  completed  about  twenty-three  miles  and 
have  about  twenty  miles  more  under  contract  which  we  hope  to  build  If  our 
money  does  not  give  out.  At  present  we  bave  only  spent  about  one-half  of 
the  Issue. 

Now.  for  the  maintenance.  As  I  said  just  now.  for  the  trails  we  had  In 
our  county  the  old  labor  tax  of  six  days  or  six  dollars.  Each  able-bodied 
citizen  between  the  ages  of  eighteen  and  forty-five  years  was  required  to 
put  In  at  least  six  days  or  pay  six  dollars  tor  the  maintenance  of  roads.  This 
work  was  done  and  Is  being  done  under  the  supervision  ot  a  township  super- 
intendent from  each  of  the  eleven  townships.  I  am  glad  to  say  a  few  of  these 
men  are  pretty  competent,  but  In  most  cases  are  inexperienced  men  and  the 
major  portion  of  the  money  Is  wasted.  1  would  like  to  see  a  better  system 
organized.  Furthermore,  for  the  future  maintenance  of  our  roads  we  have 
a  fllteen-cent  levy,  which  amounts  to  about  f2.000  a  year.  As  we  have  very 
little  of  our  road  graded  and  none  surfaced,  we  at  present  have  Just  the  old 
dirt  road  to  maintain,  which  we  are  doing  with  the  old  common  split-log 
drag. 

STOKES   AND   ROWAN   COUNTIES. 
By  C.  M.  Miller,  Road  Engineer. 

Some  men  build  roads  and  go  somewhere  else  and  build  other  roads,  and 
leave  their  maintenance  to  the  tender  mercies  of  some  moss-backed  Democrat 
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or  Republican,  as  tbe  case  might  be.  to  maintain.  Of  course,  you  know  tbe 
TCBultB.  Ab  I  get  older  I  am  satisfied  that  the  engineer  who  almply  builds 
roads  and  does  not  take  some  steps  towards  getting  these  roads  maintained 
la  guilty  almost  of  negligence.    It  is  the  moat  important  part  of  the  work. 

In  Stokes  County  three  townships  voted  In  all  $140,000.  In  Walnut  Cove 
Township  they  appointed  a  nonpolltlcal  board  of  highway  commisaionerB — 
two  Republicans  and  (me  Democrat.  The  two  Republicans  took  the  bit  In 
their  mouth  and  went  on  with  It.  They  did  employ  an  engineer,  and  tbe 
result  was  we  got  about  forty  miles  of  well-built  road.  It  is  true  sometimes 
I  took  the  bit  in  my  mouth  a  little.  Unfortunately  the  bill  did  not  provide 
for  a  dollar  of  maintenance.  It  proTtdsd  for  a  sinking  fund.  I  had  planned 
and  I  had  the  consent  of  the  board  to  reserve  from  |600  to  $1,000  of  this 
money  for  a  maintenance  fund.  When  they  found  there  waa  a  change  not 
only  of  ctmunlsslonera  but  III  politics,  they  decided  to  put  out  every  dollar  of 
that  money  In  construction.  The  result  la,  the  roads  have  not  been  bad  during 
the  winter.  They  stood  up  remarkably  well.  I  was  only  employed  to  build 
these  roads,  and  aa  soon  (s  they  were  built  my  work  waa  flnished,  in  a  buBl- 
ness  sense,  but  in  a  moral  sense  I  feel  that  I  have  done  very  much  like  a  man 
who  win  build  a  house  and  not  provide  a  roof  over  it.  We  hope  to  get  a  bill 
through,  and  I  think  It  my  duty  to  help  get  the  bill  through  the  Legislature, 
providing  for  the  maintenance  of  theae  roads. 

In  Mount  Airy  we  have  a  model  Highway  Commission,  They  tell  the 
engineer  what  roads  to  butid  and  expect  him  to  do  the  work;  in  other  words, 
he  is  boas  of  tbe  Job,  not  only  of  the  building  and  construction  of  theae  roads 
but  of  tbe  maintenance.  We  have,  however,  a  Buperlntendent  in  only  one 
township.  He  has  on  outfit  of  mules  and  does  a  good  bit  of  topBolllng.  Our 
roads  are  sand-clay.  His  duty  Is  to  watch  theae  roada,  fill  up  tbe  holes,  keep 
drags  running  and  his  road  machine  also. 

In  Rowan  we  have  Juat  lately  organized  what  I  believe  is  one  of  the  big- 
gest road  maintenance  systems  that  I  have  been  connected  with.  In  the  first 
place  we  have  an  engineer.  Under  him  we  have  a  general  superintendent, 
who  has  supervision  not  only  of  the  construction  but  of  the  maintenance  ol 
all  the  roada  in  the  county.  Tbe  engineer  makes  the  aurveya,  plana  hla  roada, 
bridges,  issues  instructions  to  the  superintendent,  etc.  He  further  confers 
with  the  superintendent  In  regard  to  the  beet  methods  of  building  these  roads 
and  of  maintaining  them  after  they  are  built.  Under  thl^  superintendent  we 
have  two  chalngang  camps  well  equipped  with  the  latest  machinery  suitable 
to  our  wants.  In  charge  of  these  camps  we  have  a  foreman,  who  goes  from 
one  camp  to  another  and  looks  after  the  malDtenanee  work.  They  do  the 
heavier  part  of  the  work.  Then  we  have  a  patrol  system,  having  men  In  the 
township  connected  by  'phone.  This  superintendent  'phonea  them  when  to 
go  over  their  roads. 

Another  beauty  about  our  work  is  that  Rowan  is  a  Democratic  county,  but 
we  have  no  politics  in  our  road  work.  I  really  do  not  know  what  tbe  politics 
of  our  superintendent  Is. 

EDGECOMBE  AND  COLUMBUS  COUNTIES. 

Br  J.  W.  M4BT1K. 

I  have  been  in  Columbus  for  the  past  fifteen  months,  and  we  have  done 
some  pretty  good  work  during  the  past  year.    We  have  built  about  thlrty-flve 
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mllea  ot  good  dirt  road,  but  not  much  sand-clar-  The  material  around  ttiere 
Is  not  aa  good  aa  In  Bome  counties.  It  Is  a  low,  flat  country,  a  good  deal  of 
quicksand.  We  have  built  some  Cew  miles  of  pretty  good  sand-clay  roads. 
The  main  road  we  built  over  there  was  from  Whitevitte  to  the  South  Carolina 
line.  That  road,  if  maintained  as  It  should  have  been,  would  hold  up  and 
be  a  very  good  road  during  most  ot  the  year.  They  maintain  the  roads  1^ 
working  aix  days  in  the  year.  They  either  work  six  daya  or  pay  three  dollars, 
which  does  more  good.  Besides  building  thlrty-Bve  mllea  of  road,  we  have 
graded  a  great  deal  more  road  than  that.  They  are  behind  now  with  their 
road  work.  They  have  had  convict  forces  for  several  years,  sometimes  as 
many  aa  aeventy  convicts.  My  average  has  been  thirty-flve  during  the  past 
twelve  months.  I  feel  that  the  good  piece  of  road  we  built  last  year  haa 
brought  new  life  into  road  buainess  in  that  county. 

Edgecombe  has  a  pretty  good  outfit  now.  We  have  been  working  roads  in 
Edgecombe  a  number  of  years  by  taxation  and  by  convicts;  but  our  road 
building  there  has  been  more  patchwork  than  building  roads.  We  never 
attempted  to  build  any  good  sand-clay  roads  until  the  last  two  years.  I  think 
the  Orst  piece  of  sand-clay  road  that  was  ever  built  there  was  about  five  years 
ago,  but  for  the  lost  two  years  we  have  been  trying  to  do  better  work  and 
the  proepect  U  we  will  do  better  than  we  have  done.  We  have  two  convict 
camps,  about  forty  convicts  In  all.  We  had  Mr.  FalUs  over  there  and  we 
have  done  very  good  work  and  the  prospect  Is  we  will  do  better  in  the  next 
twelve  months.  We  have  a  bond  Issue  there  of  $100,000  for  roade  and 
tfftdges. 

DISCUSSION. 

Mb.  Pratt. — From  the  remarks  of  Professor  Strahan  and  Mr.  Pallis;  Mr. 
Snowden  la  regard  to  roads  in  Craven  and  Wayne  counties;  and  Mr.  Brown 
In  regard  to  roads  In  Orange  County,  we  find  that  sand-clay  or  topsoll  or 
gravel  roads  have  In  many  Instances  In  all  of  these  counties  been  bad  during 
the  past  winter.  As  Mr.  Brown  said,  there  are  undoubtedly  reasons  and  good 
reasons  why  these  particular  eecCions  of  road  in  each  of  these  counties  have 
gone  to  pieces.  Reasons  will  do  for  a  certain  length  ot  time  with  aome  peo- 
ple; but  It  seems  to  me  that  the  points  which  have  been  brought  out  this  year 
have  shown  first  that  one  of  the  errors — largely  of  the  people  themselveH^is 
In  regard  to  the  cost  at  which  they  expect  to  build  the  sand-clay  roads,  mean- 
ing sand-clay,  topsoll  and  gravel.  We  have  too  much  of  an  Idea  that  a  sand- 
clay  road  Is  a  cheap  road,  as  far  as  cost  goes,  and  that  you  can  build  a  road 
anywhere  from  (260  to  fSOO  per  mile.  Now  It  Is  absolutely  impossible  to 
make  any  statement  whatever  to  any  community  or  county  regarding  what 
a  sand-clay  road  will  cost  In  that  community  or  county  without  making  a 
complete  road  survey  ot  the  county  or  community;  because  the  factors  that 
enter  into  the  cost  of  that  road  are  not  only  the  grading,  but  location  of  the 
road  and  the  obtaining  of  suitable  material  with  which  to  build  or  surface 
the  road  after  you  have  graded  it.  If  yon  have  got  to  move  that  eurfaclng 
material  a  mile,  compaied  with  one-half  mile  in  another  section.  It  will  make 
the  road  surfacing  cost  a  great  deal  more.  The  people  are  asking  ub  to  build 
the  roads  too  cheaply. 

To  my  mind  one  ot  the  qualities  that  you  men  here,  representing  the  road 
builders  present,  must  display  in  road  work  is  to  insist  on  thoroughness,  not 
only  in  location  hut  in  every  phase  of  the  road  work.  That  Is  going  to  be 
bard,  because  as  Mr.  Stacy  boa  brought  out,  the  minute  the  people  have  voted 
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bonds  or  placed  upon  ttiemselTeB  a  considerable  tax  wltb  which  to  raise  money 
to  build  roade,  they  want  the  roads  all  built  at  once. 

We  have  been  carrying  on  considerable  educational  work  throughout  North 
Carolina  regarding  road  construction.  We  have  got  to  carry  that  atill  turther 
now  and  show  that  in  the  end  the  best  results  not  only  to  the  road  but  to  the 
people  themselves  will  be  not  to  hurry  that  work  but  to  do  It  thoroughly  and 
caretully,  bo  that  every  mile  of  so-called  Improved  road  is  made  In  the  very 
best  way  It  can  possibly  be  done.  It  that  bad  been  carried  out  In  all  the  coun- 
ties, we  would  not  have  the  reports  we  have  had  this  morning  in  regard  to 
sand-clay  and  topsoU  roads. 

In  speaking  about  the  selection  ol  road  materials,  hy  simply  going  out  and 
looking  at  It,  reminds  me  very  much  of  the  way  many  a  mine  has  been  exam- 
ined and  reported  on  in  the  western  part  of  this  State.  Instead  of  having 
an  assay  of  the  ore  made,  It  was  just  looked  at.  I  have  a  splendid  Illustration 
of  that:  I  was  called  from  here  to  New  York  and  went  over  a  proposition 
there.  They  had  a  little  over  one  million  tons  of  ore  blocked  out  that  they 
said  would  average  5Vi  per  cent  copper.  1  asked  them  how  they  had  deter- 
mined It.  They  said,  our  superintendent  has  kept  track  of  the  ore  and  we 
know  we  have  It.  After  my  examination  I  found  that  they  had  practically 
blocked  out  about  1,&(H)  tons  of  ore  and  had  packed  this  ore.  The  way  that 
It  had  been  examined  It  looked  like  good  copper  one.  They  picked  out  occa- 
sionally a  piece  of  ore  that  they  knew  was  copper  ore,  had  It  washed  and  it 
did  carry  a  good  per  cent  of  copper.  The  mltlton  tons  dwindled  to  something 
like  1.500  tons.  The  same  precautions  must  be  carried  out  In  regard  to  road 
materials:  you  have  got  to  have,  flrat  of  all,  a  man  of  some  experience  and 
who  knows  about  road  materials.  Tou  must  from  time  to  time  make  testa 
of  the  materials  to  know  if  you  are  getting  something  good.  You  must  be 
thorough  about  the  selection  of  road  materials.  The  whole  difficulty  we  are 
now  experiencing  summed  up  Is  lack  of  thoroughness  In  the  selection  of  road 
material,  and  In  the  method  of  putting  the  material  upon  the  road.  It  may 
perhaps  have  been  put  on  too  late  In  the  season  when  it  had  no  chance  to  get 
thoroughly  mixed  and  hardened  before  the  rainy  season  came  In. 

Mb.  D.  Tl'ckeb  Biiaw.\.~— I  do  not  know  that  1  can  add  anything  further  to 
what  haa  been  said  In  regard  to  the  construction  of  a  sand-clay  road.  In  the 
details  of  construction,  I  And  in  the  State  of  North  Carolina  that  we  have  had 
failures  In  each  of  the  counties.  I  am  more  familiar  with  the  western  part  of 
the  State.  In  the  eastern  part  of  the  State  it  is  hard  to  obtain  clay  and  In  the 
western  part  it  Is  diOlcult  to  obtain  sand.  In  Buncombe  County  they  have 
a  good  deal  of  macadam  road.  They  concluded  it  would  be  better  to  build 
their  minor  roads  of  sand-clay  and  the  main  traveled  roads  of  macadam.  Re- 
cently they  have  concluded  It  was  better  to  resurface  their  macadam  roads 
with  some  bituminous  material  and  continue  to  build  minor  roads  of  sand- 
clay.  In  the  construction  of  these  sand-clay  roads,  they  have  had  nobody 
who  knew  any  thing  about  it.  They  bad  no  engineer  and  they  went  about  It 
In  a  haphazard  way  with  not  very  good  results,  I  understand.  They  put  two 
things  together,  sand  and  clay,  ran  a  harrow  over  it,  and  In  dry  weather  It 
<vould  look  well.  But  during  this  past  winter  these  roads  have  been  very  deep 
In  mud.  The  people  have  come  to  the  conclusion  that  these  roads  are  failures. 
1  often  And  that  where  these  roads  have  not  been  supervised  by  a  man  who 
knew  what  he  was  doing  they  have  been  failures. 

Dr.  Pratt  was  speaking  of  Henderson  County.    Last  year  they  put  sand  on 
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top  of  clay  and  left  the  roads  for  the  trafflc  to  miz.  Theee  roads  were  as  dls- 
agreflable  in  Bummer  with  dust  as  In  winter  wltb  mud.  The  failures  In  sand- 
clay  TOodB  built  in  this  State  are  largely  due  to  faulty  construction,  poor 
Judgment  in  choosing  materials,  etc.;  but  I  find  that  lota  of  times  where  a 
road  has  been  built  properly  the  maintenance  fee  comes  In  to  be  considered, 
and  we  baye  Just  got  to  get  some  way  to  maintain  these  roada.  Ttie  cost  cF 
maintenance  Is  a  email  Item  compared  with  construction,  but  a  better  system 
of  roads  will  result  In  every  county  if  the  roads  are  properly  and  constantly 
maintained.  I  think  where  roads  are  constructed  by  engineers  who  know 
what  they  are  doing  and  what  materials  they  are  using,  that  they  hold  up  a 
great  deal  better  and  are  easier  to  maintain  than  those  built  by  men  who  go 
ahead  in  a  slipshod  way  and  call  it  sand-clay  building. 

Mb.  Spoow. — It  has  been  my  duty  to  look  after  roads  from  FayettevlUe, 
N.  C,  to  Cberaw,  S.  C.  On  this  stretch  of  road  I  have  almost  every  condition 
of  eand-clay  road  constTuctlm.  This  is  one  thing  I  know  from  observation. 
A  light,  even  cheaply  built,  sand-clay  road  constantly  dragged  will  stand  a 
mors  severe  traffic  than  the  more  subBtantlally  built  sand-clay  road  unmain- 
tatned.  Mr.  Tufts,  who  has  charge  of  the  roads  in  the  community  of  Plne- 
hnret,  tias.  In  my  Judgment  the  weakest  sort  of  sand-clay  mixture,  yet  It 
never  rains  that  the  roads  are  not  dragged,  and  these  roads  are  thus  kept  in 
good  condition.  There  was  a  sand-clay  road  built  from  Rockingham  north 
to  Jackson  Springs.  The  construction  of  that  road  was  very  cheap;  clay  was 
spread  on  the  road  and  then  a  road  machine  was  placed  on  that,  and  some 
more  sand  poured  on  to  counteract  the  excess  clay  In  it.  A  drag  was  Imme- 
diately put  on  that  road  to  be  used  every  time  the  rains  came.  I  passed 
over  that  road  not  many  days  ago  on  one  of  the  rainiest  Sundays  we 
have  Iiad  this  year,  and  I  made  a  speed  of  twenty  miles  an  hour  on  that 
road,  and  very  few  feet  had  mud  on  it,  I  want  to  say  that  I  know  the  remedy 
that  kept  that  road  up  under  such  conditions  was  nothing  more  nor  less  than 
faithful  dragging. 

Now  I  want  to  say  in  relation  to  the  sand-clay  road,  that  the  failure  of  the 
sand-clay  road  in  North  Carolina  ts  due  to  two  causes: 

First.  An  incomplete  or  improper  mixture. 

Second.  To  neglect. 

We  need,  my  friends,  supervlston,  intelligent  and  constant,  and  at  the  criti- 
cal or  right  time.  A  sand-clay  road  that  will  stand  as  a  sand-clay  road  must 
have  attention  st  the  right  time,  which  Is  Just  following  a  rain. 

Mb.  Peyton.— When  should  the  road  be  surfaced  or  sanded?  Is  it  better  to 
allow  your  new  or  crown  grade  to  settle  awhile?  I  am  rather  of  the  opinion 
that  It  Is,  because  necessarily  there  are  places  which  must  be  patched  before 
putting  on  your  surface  of  sand-clay. 

Mk.  Stacy. — If  j'ou  take  care  of  the  trafflc  that  will  settle  it. 

Ma.  Pratt. — That  is  one  of  the  questions — whether  or  not  after  construct- 
ing the  higher  flils,  those  nils  will  neceBsarily  shrink — should  you  take  care 
of  that  shrinkage  on  a  percentage  basis,  and  put  your  finished  surface  on  it, 
or  will  the  shrinkage  break  the  crust  of  that  finished  material,  or  will  the 
finished  material  go  down  gradually  with  it?  That  Is  the  point  I  want  to 
bring  out. 

Mb.  Fallis.— -I  am  inclined  to  think  that  the  sand-clay  should  be  applied 
as  nearly  as  possible  behind  construction  work.  Ton  cannot  take  care  of  the 
trafflc  oD  a  newly  built,  especially  a  sticky,  red  clay  road,  for  any  distance 
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II  a  bad  rain  comes  up.  If  there  ia  any  chance  for  a  rainy  season  the  rood 
win  become  absolutely  impassable  and  cause  more  trouble  than  can  possibly 
result  from  tbe  drainage  of  a  fill.  I  would  always  build  a  fill  sufficient  to  take 
care  of  shrinkage,  provided  the  fill  woe  not  beyond  the  maximum  and  the 
BhiinlukKe  of  tbe  Oil  would  make  my  grade  excessive.  I  am  of  the  opinion 
that  I  would  always  keep  my  sand-clay  or  topsoil  Just  as  closely  behind  tbe 
other  construction  as  possible.  There  Is  another  reason  tor  this,  and  that 
iB  your  outfit  and  camp  make  It  more  economical  to  finish  your  work  close 
as  you  go. 

Mb.  Pen-jeij.— The  only  objection  I  see  to  putting  it  on  right  after  con- 
struction work  is  in  going  up  to  a  bridge  abutment.  It  will  settle  there  and 
break  while  It  Is  green,  but  it  Is  very  easy  to  have  that  fixed  and  new  material 
put  on  after  the  balance  of  the  road  Is  completed.  My  experience  has  been 
that  it  is  much  better  for  tbe  traTellng  public  and  more  economical  for  the 
county  to  do  the  work  while  grading  is  going  on  and  if  it  settles  over  stump 
holes,  etc.,  pick  up  those  places  that  have  gone  down,  add  new  material,  and 
your  wearing  surface  is  Just  so  much  thicker. 

Question:  At  what  time  Is  it  better  to  drag  a  sand-clay  road,  tmmedtateiy 
after  It  rains,  or  wait  till  it  dries? 

Mb.  Spoon. — The  sand-clay  road  should  be  dragged  as  soon  after  the  rain 
haa  fallen  as  you  can.  I  want  to  be  clear  on  this  point.  A  road  that  Is  not 
a  sand-clay  road  baa  no  buslnesB  to  be  dragged  then.  A  clay  road  should  not 
be  dragged  In  a  rain  because  It  sticks  and  lumps;  but  when  a  sand-clay  road 
has  the  proper  composition,  there  Is  not  enough  clay  there  to  gWe  it  this 
lumping  quality.  The  excess  of  water  that  happens  to  remain  there  In  the 
depressions  is  very  probably  taken  care  of  by  the  drag,  bringing  In  new 
material  and  forcing  tbe  water  out.  As  soon  after  a  rain  as  possible  a  sand- 
day  road  should  be  dragged. 

QuetHon:  What  weight  of  drag  do  you  recommend? 

I  would  not  advise  an  extremely  heavy  drag.  I  use  a  wood  drag  of  sufficient 
weight  to  hold  steady  with  two  or  three  mules,  then  additional  weight  ought 
to  be  a  movable  quantity,  because  many  times  you  want  to  so  transfer  weight 
from  one  point  to  another  to  make  a  deposit  of  material  where  necessary  to 
keep  the  road  smooth. 

Mb.  Faixib. — I  want  to  say  In  reference  to  the  failure  of  sand-clay  roads 
this  year,  that  more  miles  were  constructed  during  the  past  six  months  than 
ever  before.  The  facta  are  that  we  had  less  rain  in  the  months  preceding 
December  and  January  than  during  such  a  period  for  two  years;  consequently 
many  of  the  roads  throughout  the  country  had  never  been  wet  or  mixed,  and 
this  Is  the  first  time  in  their  history  that  they  were  ever  thoroughly  mixed, 
BO  they  went  down.  The  only  thing  we  need  now  is  to  work  faithtully  till  we 
get  them  firm  and  shaped  up  during  the  sprlng.'and  we  will  never  have  this 
trouble  again. 

Question:  Do  automobiles  help  roods? 

Mb.  Sfoon. — The  Pinehurst  roads  are  the  finest,  most  ribbon-like  roads  I 
know  of,  and  if  subjected  t«  traffic,  such  as  that  on  the  roads  leading  to  Dur- 
ham, Raleigh,  etc.,  they  would  not  stand  up.  But  we  do  have  one  or  two  motor 
trucks  that  go  over  these  roads  every  day  and  they  are  standing  up. 

Mb.  Davidso;;,  of  Gdilfobd  Countt. — We  have  about  one  thousand  miles  of 
public  roads  and  we  have  over  three  hundred  miles  of  improved  roads.  I  am 
county  auditor,  and  in  addition  am  general  supervisor  of  roads.    I  Itave  en- 
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Joyed  thla  dlBcuBslon  and  I  think  we  have  all  aeen  the  difflcultleB  We  labor 
UDder  owing  to  different  conditions.  There  Is  one  thing  we  hare  got  to  work 
out,  and  that  Is  the  manner  of  maintenance  after  we  have  built  the  roade. 
In  my  county  we  had  a  road  law  appointing  three  commlssionerB  in  each 
township.  We  spend  about  fll.OOO  each  year  In  those  townships,  and  those 
commissioners  hire  what  they  call  a  foreman,  who  goes  out  and  does  the  work. 
They  O.  K.  his  bills.  They  come  In  and  the  board  of  commlsBloners  pays  It 
tn  each  township.  It  has  been  a  failure  almost  completely.  It  la  hard  to  get 
a  responsible  fellow  to  do  the  work.  We  have  got  to  work  out  some  way  of 
keeping  up  those  roads,  and  I  have  been  after  our  board  of  commissioners  to 
get  &  practical  motor  truck  with  a  maintenance  squad  tor  Improving  roads. 
We  can  put  a  half  dozen  convicts  In  It,  go  to  the  road  needing  repairs,  and 
get  back  to  the  Jail  that  night. 

WEDNESDAY  ATTERNOON. 

Db.  Pbatt  :  The  first  talk  on  the  general  subject  of  bituminoua  ma- 
terial will  be  made  and  illustrated  by  Mr.  Frank  Whitfield,  representing 
the  Barber  Asphalt  Company. 

Use  of  BltnmiiionB  Componnds  in  Road  Constmctlon 
Bt  FBAnK  M.  Whitfield, 

Representative  of  the  Barber  Asphalt  Paving  Company,  Philadelphia,  Pa. 

Our  director  has  chosen  a  very  hard  sublect  (or  the  subject  on  which  1  am 
to  address  you.  It  Is  hard  due  to  several  reasons.  First,  because  there  are 
so  many  branches  to  bituminous  compounds.  To  bring  this  down  to  a  basis 
where  we  can  more  readily  understand  the  subject  to  be  discussed  we  will 
call  It  "Asphalts  In  Use  In  Road  Construction." 

Asphalts  are  divided  Into  two  classes,  viz.:  The  Natural  L«.ke  Asphalts 
and  the  Oil  Asphalts  or  Artificial  Asphalts. 

First,  we  will  take  up  the  soil  asphalts  and  will  look  a  little  Into  them. 
Some  years  ago  the  only  oil  asphalts  in  use  to  any  great  extent  were  the 
residues  from  the  distillation  of  crude  oil  found  In  the  California  oil  fields 
and  which  were  sold  under  the  trade  name  of  California  Asphalts.  Prior  to 
placing  these  on  the  market,  refiners  of  crude  oil  used  to  haul  these  so-called 
asphalta  out  to  sea  and  dump  them  Into  the  water.  Then  a  chemslt  came 
along  and  advised  the  refiners  that  the  residue  "looked  like  asphalt,  amelled 
like  asphalt,  and  bad  some  of  the  characteristics  of  asphalt,"  so  they  put  this 
residue  on  the  market  for  sale  In  road  building. 

Later  on  oil  asphalt  was  obtained  from  the  distillation  of  crude  oil  found 
tn  the  mld-contlnental  oil  fields,  from  the  Texas  oil  Delds  and  from  the 
Pennsylvania  oil  fields.  These  residues  from  the  distillation  of  crude  petro- 
leum were  placed  on  the  market  under  various  trade  names,  such  as  Texaco, 
Standard,  Sarco,  etc. 

Then  about  three  years  ago  several  companies  commenced  Importing  crude 
petroleum  from  Old  Mexico,  from  the  oil  fields  around  Tampico,  and  are  now 
placing  on  the  market  the  residue  from  the  distillation  of  this  oil  under 
various  trade  names,  such  as  Texaco,  Aztec,  Montezuma,  etc.,  and  the  use  of 
the  oil  asphalts  from  the  distillation  of  crude  petroleum  from  the  mld-con- 
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tlnental,  PennBylvanla  and  Texas  oil  flelda  has  almost  ceased.  Tbere  are 
many  reasons  tor  tbe  dlBcontlnnatlon  of  these  oil  asphalts  In  road  construc- 
tion, tbe  main  reason  being  that  there  were  numerous  failures  of  these  mate- 
rials due  to  tbelr  non-unlformlty  and  failure  to  withstand  severe  "service 
teste"  when  placed  in  streets  and  roadways,  Tbe  oil  asphalts  from  Mexico 
have  as  yet  to  demonstrate  what  they  will  do,  as  no  streets  In  tbe  United 
States  conetructed  with  these  asphalts  bare  t>een  down  over  two  and  one-half 
years. 

Now  we  come  down  to  tbe  claaa  of  asphalts  that  are  REAL,  and  they  are 
tbe  asphalts  which  I  have  the  pleasure  of  representing  before  you  today, 
Trinidad  natural  lake  and  Bermudez  natural  lake  asphalts — the  only  two 
natural  lakes  of  asphalt  known  to  tbe  paving  world  today  that  are  used  In 
various  metbode  of  road  construction. 

First,  we  will  take  Trinidad.  Trinidad  natural  lake  asphalt  comes  from  a 
natural  lake  of  asphalt  located  near  the  coast  on  the  Island  o(  Trinidad  In 
tbe  British  West  Indies.  This  lake  of  asphalt  has  no  doubt  been  exposed  In 
Its  natural  formation  to  tbe  winds,  heat  and  storms  for  hundreds  of  years — 
no  one  knowing  for  just  bow  long— but  it  Is  said  that  the  Inhabitants  of 
Egypt  used  Trinidad  Lake  asphalt  for  embalming  their  dead  and  that  Noab's 
Ark  was  made  water-proof  with  Trinidad  natural  lake  asphalt.  (Laughter). 
However,  be  that  as  It  may,  we  do  know  from  our  experience  that  Trinidad 
is  tbe  .father  of  asphalts,  and  we  have  streets  constructed  In  the  United 
States  with  Trinidad  asphalt  which  have  been  in  actual  service  for  over  thirty- 
Ave  years  with  a  very  small  maintenance,  and  hundreds  of  thousands  of 
square  yards  which  have  been  down  over  twenty  years  and  are  still  giving 
excellent  service.  This  service  "test  of  time"  under  varying  traffic  and  cli- 
matic conditions  has  proven  beyond  a  doubt  what  genuine  lake  asphalt  from 
Trinidad  will  do  in  road  construction. 

Now  we  come  to  Bermudez  natural  lake  asphalt.  Like  Trinidad  ft  is  a 
natural  lake  of  asphalt,  but  Is  located  in  the  State  of  Sucre,  Republic  of 
Venezuela,  South  America.  This  lake  ol  asphalt,  like  Trinidad,  has  no  doubt 
been  exposed  to  the  elements  for  hundreds  of  years  until,  through  a  natural 
process  In  the  course  of  time.  It  bas  refined  Itself,  like  Trinidad,  and  the 
company  I  represent  Is  offering  these  two  natural  lake  asphalts  to  tbe  city 
and  county  ofBcIals  of  the  United  States  and  other  countries  for  use  In  build- 
ing good  roads  and  streets. 

In  addition  to  offering  you  these  two  natural  lake  asphalts  for  use  In  road 
construction,  we  are  backing  our  offer  up  by  our  over  tbirty-slx  years  experi- 
ence In  tbe  paving  business,  during  which  time  we  have  gone  clear  through 
the  "experimental"  stage  and  have  kept  on  from  year  to  year  Importing  and 
selling  Trinidad  and  Bermudez  asphalts  under  thetr  own  names,  and  have 
not  tried  In  all  this  time  to  palm  something  off  on  city  and  county  officials 
which  we  believed  "as  good  as"  the  natural  lake  asphaltB,  and  all  the  time 
our  business  has  continued  to  grow  and  expand  until  we  have  Trinidad  and 
Bermudez  laid  from  Canada  to  tbe  Gulf  and  from  the  Rockies  to  the  Atlantic 
Coast,  under  all  kinds  of  climates  and  traffic,  and  our  business  has  increased 
every  year — surely  proving  bey<md  doubt  that  we  have  materials  In  a  class 
by  themselves  and  which,  so  far,  have  never  been  successfully  imitated  except 
in  color. 

I  have  with  me  several  reels  of  moving  pictures  showing  tbe  take  asphalt 
Industry,  and  it  you  will  give  me  your  attention  for  a  few  minutes  t  will  run 
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these  pictures  through  and  show  you  by  motion  pictures  how  Trinidad  and 
Bermudez  are  mined,  refined  and  used  In  road  construction. 

First,  we  have  a  view  showing  Trinidad  Lake,  showing  the  natlTes  picking 
the  asphalt  from  the  surface  ot  the  lake.  This  Is  picked  out  with  ordinary 
picks,  loaded  Into  the  cars  you  see  In  the  picture  and  transported  on  the  small 
track  you  see  In  the  picture  to  the  docks;  the  buckets  Into  which  the  asphalt 
Is  loaded  on  the  cars  are  then  picked  up  by  an  overhead  cable  and  carried  to 
the  ship  alongside  the  wharf  and  dumped  Into  the  hold  of  the  ship. 

Next,  we  will  take  a  look  at  Bermudez  Lake.  Like  Trinidad,  the  asphalt 
is  picked  from  Bermudez  Lake.  You  will  note  the  men  work  sometimes  up  to 
their  waists  In  water.  This  aephalt  Is  also  loaded  on  small  cars,  and  from 
these  Bmall  cars.  Is  placed  on  flat  cars  and  transported  to  the  dock  by  rall- 
way^Bermudei  l«ke  being  located  about  seven  miles  Inland.  Notice  the 
shape  of  the  pieces  loaded  Into  the  buckets,  and  then  notice  the  asphalt  as  it 
comes  from  the  buckets.  It  has  naturally  welded  together  In  transporiatlon. 
I  might  add  here  that  It  was  considered  quite  an  engineering  feat  to  build 
this  railroad  which  you  see  In  the  picture,  as  it  goes  through  practically  an 
Impenetrable  swamp. 

Next,  we  see  the  train  arriving  at  the  dock  and  the  asplialt  being  loaded 
Into  the  hold  of  the  ship.  Notice  that  the  asphalt  has  again  welded  together 
In  the  shape  of  the  buckets  Into  which  it  was  loaded.  Now  the  boat  proceeds 
down  the  Gulf  and  into  the  Atlantic  and  on  to  our  refinery  at  Maurer.  Then 
we  see  the  men  picking  the  asphalt  from  the  hold  of  the  ship  as  It  has 
welded  together  In  transit.  The  asphalt  Is  then  placed  in  open  stills  and 
heated  to  about  350  degrees  F.,  in  order  to  remove  the  water  and  debris  that 
naturally  accumulates  in  the  asphalt  as  It  cornea  to  the  surface  of  the  lakes. 
1  want  to  add  here  that  In  this  manner  of  refining  Is  where  the  natural  lake 
asphalt  has  one  advantage  over  the  residuals  or  oil  asphalts,  in  that  we  refine 
It  at  low  temperatures,  whereas  the  oil  asphalts  are  often  heated  to  as  high 
as  1,000  degrees  F.,  In  order  to  get  the  high-priced  oils  out,  out  of  which  the 
refineries  make  their  great  profita  Next  you  see  the  asphalt  being  drawn 
out  into  the  barrels,  which  are  first  clayed  In  order  to  prevent  the  asphalt 
sticking  to  the  barrel.  It  Is  then  cooled  and  is  ready  to  ship  to  various  parts 
ot  the  world  to  be  used  In  road  and  street  construction. 

While  some  of  you  gentlemen  may  not  be  so  Interested  In  street  paving  as 
in  country  road  paving.  I  am  going  to  show  you  next  just  how  sheet  asphalt 
pavements,  the  highest  class  paving  known  to  ttte  paving  world,  are  mixed 
and  laid. 

We  see  In  this  reel  the  asphalt  being  loaded  onto  barges,  this  particular 
shipment  being  for  a  coast  point.  Next,  It  is  being  unloaded  at  the  paving 
plant  of  the  contractor.  This  picture  Is  a  municipal  stationary  plant.  The 
barrels  are  cut  open,  the  asphalt  carefully  weighed  and  carried  to  the  stills 
where  It  Is  fluxed;  that  Is.  mixed  with  a  fiuxlng  oil  In  order  to  make  It  of  the 
proper  consistency  for  use  in  mixing  with  the  mineral  aggregate  of  the  pave- 
ment, making  what  we  term  an  asphalt  cement.  We  next  see  the  plant  mak- 
ing the  binder  course  for  the  pavement,  that  Is.  a  mixture  of  stone,  sand  and 
asphalt  cement,  which  Is  used  to  form  a  bond  between  the  wearing  surface 
and  the  concrete  base  ot  the  pavement.  This  is  carefully  weighed  and  mixed 
and  hauled  to  the  street  In  bottom  dump  wagons  as  shown  In  the  picture. 
We  next  see  the  concrete  base  being  laid,  this  base  being  sis  inches  In  thick- 
ness.    The  concrete  base  (or  a  pavement  varies  In  different  localllles — the 
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character  of  the  traffic  It  Is  to  be  subjected  to  and  the  subsoil  being  guides 
as  to  what  depth  to  lar  the  base.  The  concrete  base  le  mixed  In  an  approved 
mixer,  eame  being  composed  of  sand,  stone  and  Portland  cement,  the  usual 
proportions  In  our  territory  being  one  part  Portland  cement,  tbree  parts  sand 
and  six  parts  stone  or  slag— one  part  being  equal  to  four  cubic  feet  Next  we 
see  the  binder  course,  wblch  we  Just  saw  being  mixed  at  the  plant,  being 
dumped  on  the  concrete  base.  This  binder  course  Is  then  raked  and  rolled 
with  a  steam  roller  until  thoroughly  compacted. 

We  will  now  go  back  to  the  plant  for  a  while  and  see  them  mix  the  sbeet 
asphalt  or  the  wearing  surface.  In  making  the  wearing  surface,  sand  is 
carefully  graded  from  lO-mesh  up  In  order  to  get  as  few  voids  as  possible  in 
the  mass;  it  is  then  run  through  sand  driers  and  into  the  mixer;  then  the 
filler,  which  is  either  limestone  dust  or  cement,  is  added  to  the  hot  sand 
cold,  and  the  entire  mass  is  then  mixed  with  the  hot  asphalt  cement,  the 
asphalt  cement  being  about  350  degrees  F..  when  mixed.  The  mixing  is  kept 
up  in  a  pug  mixer  until  all  particles  of  the  mineral  aggregate  are  thoroughly 
covered  with  asphalt.  It  la  then  dumped  Into  bottom  dump  carts,  the  same 
as  the  binder  course,  and  bauled  to  tbe  street,  where  It  is  dumped  onto  the 
binder  course  and  raked  and  thoroughly  rolled  with  a  steam  roller,  after 
which  cement  or  limestone  dust  Is  swept  over  the  surface  to  take  off  tbe 
black  appearance  of  the  surface,  and  the  street  is  then  open  to  trafflc,  and 
you  see  in  the  picture  the  highest  type  of  pavement  known  up  to  the  present 
time,  provided  It  Is  made  with  natural  lake  asphalt. 

We  see  next  a  view  of  Fifth  Avenue  near  Forty-second  Street,  New  York 
City,  acknowledged  to  be  tbe  heaviest  traveled  thorougbfare  In  the  Western 
Hemisphere.  You  get  a  fair  Idea  of  what  this  tremenduous  travel  is  from 
the  picture.  A  pavement  laid  on  Fifth  Avenue  with  Trinidad  natural  lake 
aspbait  withstood  such  traffic  for  nineteen  years  before  being  taken  up.  and 
tbe  stretch  was  relald  with  Trinidad.  This  is  proof  beyond  a  doubt  of  the 
lasting  quality  of  natural  lake  aspbait. 

We  will  next  look  at  a  bituminous  macadam  pavement,  mixed  method,  which 
is  the  highest  class  of  pavement  for  country  highways,  and  I  might  add  that 
sooner  or  later  we  in  the  South  are  surely  coming  to  the  improved  hard  sur- 
facing of  our  highways,  as  it  Is  a  foregone  conclusion  tbat  plain  water-bound 
macadam  is  a  thing  of  tbe  past  and  the  ordinary  roads  are  fast  disappearing. 
We  see  here  what  we  term  a  typical  country  road.  Notice  the  badly  rutted 
surfoce  of  this  earth  roadway  and  how  difficult  It  is  even  to  go  over  It  In  an 
autcmoblle.  Next  we  see  this  roadway  being  excavated  for  the  base.  This 
picture  explains  itself.  We  next  see  them  dumping  stone  for  the  foundation 
on  the  road.  Broken  stone  foundations  are  used  on  a  great  many  country 
roads,  as  it  cheapens  tbe  cost  of  the  roadway.  Tbe  base  Is  then  thoroughly 
rolled  with  a  steam  roller,  and  it  any  uneven  or  soft  spots  are  noticed  new 
stone  is  added,  and  the  rolling  Is  kept  up  until  the  surface  Is  solid  and  the 
stones  do  not  creep  In  front  of  the  roller.  We  next  see  what  we  term  a  port- 
able plant,  that  is,  a  plant  which  can  be  moved  to  a  point  near  the  country 
road  to  be  paved.  The  carefully  graded  stones  of  the  bituminous  mixed 
macadam  roadway  are  mixed  with  the  hot  asphalt  cement  and  the  entire  mass 
mixed  in  a  pug  mixer  until  all  the  stones  are  covered.  Tbe  top  Is  then  hauled 
to  the  roadway  and  spread  on  the  broken  stone  base  in  much  the  same  way 
as  tbe  binder  course  of  the  sheet  asphalt  pavement.  It  Is  then  rolled  until 
thoroughly  compacted  with  a  steam  roller.     Over  tbe  top  of  this  Is  then 
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Bpread  a  seal  coat  In  order  to  make  the  roadway  absolutely  tmpervloua  to 
water  and  close  up  any  email  voids  In  the  surlace.  This  seal  coat  Is  one-half 
KallOD.  of  hot  asphalt  per  square  yard,  and  over  this  Is  apead  pea  grit  and  the 
surface  then  thoroughly  rolled,  and  the  road  ts  then  ready  tor  use.  Tou  will' 
notice  In  the  picture  the  kind  ol  travel  over  this  roadway  after  being  paved 
with  bituminous  macadam  by  the  mixing  process.  Such  a  roadway  will 
surely  prove  a  laatlDg  Investment  to  a  community  especially  If  built  with 
Bermudez  ae  "Bennudes  stays  put." 

On  our  next  reel  we  see  what  we  term  the  resurfacing  of  an  old  water- 
bound  macadam  road  by  the  penetration  process.  First,  the  old  macadam  Is 
torn  up  with  a  scarlfler  and  the  sub-surface  rolled.  On  top  of  this  is  placed 
stone  one  and  one-half  Inches  In  diameter.  This  stone  Is  raked  to  the  grade 
of  the  roadway  and  left  porous.  Neit,  there  is  spread  In  this  sto&e  hot  Ber- 
mudez  asphalt  heated  to  about  360  degrees  F.,  to  the  amount  of  about  one 
and  one-half  gallons  per  square  yard  of  surface.  This  hot  asphalt  penetrates 
down  Into  the  Inch  and  a  half  of  stone  and  thoroughly  coats  the  stones. 
There  Is  then  spread  over  this  stone  screenings  About  flve-elghtha  Inch  In 
diameter  and  the  road  Is  then  thoroughly  rolled  with  a  steam  roller,  forcing 
the  stones  of  one  and  one-half  Inch  dimension  thoroughly  together,  and  also 
forcing  some  of  the  flve-eighths  Inch  stone  Into  the  voids  between  the  larger 
stones.  This  rolling  la  kept  up  until  the  road  presents  a  smooth  surface. 
Next  is  added  to  the  surface  one-half  galKm  of  hot  asphalt  per  aquare  yard, 
and  immediately  over  this  is  spread  stone  chips  of  about  flve-eighths  Inch 
dimension,  and  the  road  is  again  thoroughly  rolled.  This  last  course  la  what 
Is  known  as  the  seal  coat.  The  rood  Is  then  open  to  travel.  This  class  of 
roadway  Is  very  economical  tor  country  roads  i  is  easily  repaired  and  Is 
rapidly  gaining  in  favor  wherever  used.  Buncombe  County  of  our  State  is 
going  to  build  this  year  some  100,000  yards  of  this  class  of  roadway,  and 
once  started  I  feel  confldent  that  other  progressive  counties  will  discard  the 
old  temporary  road  building  methods  and  build  hard-surfaced  permanent  roads 
which  are  always  the  cheapest  in  the  long  run.  When  such  roadways  are 
built  of  the  trled-and-found-true  Bermudez  they  will  last  a  great  deal  longer, 
as  "Bermudei  stays  put." 

Now,  our  last  reel  Is  one  that  Is  specially  interesting  to  you  gentlemen 
who  have  any  water-bound  macadam  or  gravel  roadways  that  are  showing 
signs  of  d  la  Integration.  This  reel  will  show  the  surface  treatment  of  such 
roadways  with  Trinidad  liquid  asphalt.  We  will  go  back  to  the  island  of 
Trinidad  for  &  few  minutes  In  thia  picture.  We  see  here  oil  wells  which  were 
drilled  by  our  company  around  the  edge  of  Trinidad  natural  lake  of  asphalt. 
At  a  certain  depth  we  struck  a  natural  flow  of  asphalt  In  a  liquid  form,  and 
you  see  in  the  picture  the  liquid  asphalt  flowing  out  of  the  wells  and  Into 
holes  In  the  earth,  as  when  we  first  struck  this  liquid  asphalt  we  bad  no 
tanks  built  and  had  to  take  care  of  It  in  these  earthen  tanks.  This  Trinidad 
liquid  asphalt  Is  brought  into  this  country  In  tank  steamers  and  is  then 
shipped  to  varlons  iK>inta  of  use  In  tank  cars.  We  sell  tbla  Trinidad  liquid 
asphalt  In  two  grades — our  Trinidad  liquid  asphalt  "A"  being  for  cold-surface 
treatment,  and  our  Trinidad  liquid  "B"  being  tor  hot-surface  treatment.  All 
of  our  tank  cars  are  equipped  with  steam  colls  tor  unloading,  and  we  see  in 
this  picture  the  tank  cars  being  unloaded  Into  distributing  wagons.  The 
method  of  treating  old  macadam  or  gravel  roads  with  Trinidad  liquid  asphalt 
Is  to  first  sweep  the  road  surface  cleanly  with  a  horae-drawn  bromn.    Next 
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la  applied  about  one-halt  gallon  of  either  the  cold  or  hot  material,  whlcherer 
1b  accepted,  and  then  Immediately,  as  shown  In  the  picture,  stone  chips  are 
swept  over  the  road,  so  that  about  a  cubic  7ard  of  screenings  or  stone  chips 
will  cover  about  lorty  square  yards  of  surface  of  the  roadway.  The  roadway 
Is  then  rolled — although  with  the  cold  treatment  this  Is  not  absolutely  essen- 
tial—and the  surface  should  be  kept  barred  from  traffic  for  about  forty-eight 
hours.  The  roadway  will  then  be  ready  for  use.  Such  a  treatment  for  a 
roadway  Is  very  economical,  and  when  Trinidad  liquid  asphalt  Is  used  It 
forms  a  truly  asphaltlc  surface,  Impervious  to  water,  absolutely  dustlees, 
noiseless  and  very  durable.  This  treatment  should  be  repeated  In  about  eigh- 
teen months,  and  eventually  you  will  find  after  about  three  treatments  you 
have  built  up  a  thick  asphaltlc  top  which  will  give  you  years  more  wear, 
and  the  whole  treatment  has  been  exceedingly  economical. 

Now,  gentlemen,  one  word  more  and  I  am  through.  Qet  right  In  this  road 
building.  Build  good,  solid,  lasting  asphalt  roadways  and  use  good  natural 
lake  asphalt  In  such  cosstructlon,  and  after  a  few  years  you  will  find  that 
you  will  not  have  to  assemble  here  each  year  and  try  to  determlae  the  kind 
of  roadways  to  build,  but  will  assemble  for  the  purpose  of  advising  others  how 
stable  and  lasting  your  roadways  are,  and  when  the  heavy  rains  come,  as  wo 
have  bad  In  the  past  two  months,  you  will  not  have  to  He  awake  nights  figur- 
ing on  how  many  miles  of  roadway  you  will  have  to  rebuild,  patch,  etc.,  but 
will  be  secure  In  the  fact  that  your  road  will  be  there  la  the  morning  ready 
for  use,  for  "Bermudes  stays  put"  I  thank  you  and  would  be  pleased  to 
answer  any  questions  J  can,  either  here  or  while  I  am  here  In  the  city.  1 
can  always  be  reached  for  consultation  on  the  question  of  road  building  In 
my  office  at  Atlanta,  Qa. 

SpeelficatloDs  I  A  Dlsenssion  of  Thetr  Importance  In  Bond  BiDdtng 

Bt  Bbe.vt  S.  Dbane,  Consulting  Engineer. 

Several  times  In  the  past  it  has  happened  to  me,  gentlemen,  when  1  have 
attended  conventions  like  ours  now,  expecting  to  gather  valuable  Ideas  on 
some  subjects  set  for  dlBcussion  by  men  eminently  qualified  to  handle  them, 
I  have  come  away  disgusted;  the  m^n  who  had  the  experience  spent  too  much 
time  In  proclaiming  their  eminence  and  the  things  tbey  could  do,  and  too 
little  In  telling  the  rest  of  us  how  we  could  do  those  things  better. 

That  has  made  me  timid  in  setting  myself  up  like  this;  and  I  am  going  to 
ask  two  things  of  you:  First,  to  understand  that  if  I  shall  seem  to  recom- 
mend technical  men,  I  am  not  talking  about  myself:  and  second,  to  charge 
my  dryness  partly,  at  least,  to  my  effort  to  deal  In  tacts  to  the  exclusion  of 
personal  fancies. 

"Contracts  and  Specifications"  Is  the  sublect  you  have  assigned  me.  I 
shall  ask  you  to  let  me  reverse  the  order,  and  take  up  specifications  first. 

"Specifications"  Is  a  word  unfamiliar  to  the  average  man  until  a  graduate 
lightning-rod  agent  undertakes  to  sell  him  an  automohllei  he  then  gets  sick 
of  the  sound  of  it.  I  shall  therefore  not  take  an  automobile  as  my  test,  but 
a  wagon. 

If  one  of  you  should  be  going  to  buy  a  few  wagons  for  road  work,  you 
would,  I  believe,  consciously  or  not,  use  a  considerable  amount  of  care  and 
first-class  Judgment.  First  you  would  decide  to  fit  your  funds  and  the  class 
of  work  before  you,  what  kind  of  wagon  you  wanted,  whether  slat-bottom  or 
dump-body.     Next  you  would  consider.  In  deciding  on  the  particular  make 
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you  would  buy,  (1)  how  it  would  pull,  Involving  Its  weight,  tbe  tire  width, 
Its  length  ot  coupllDg;  nnd  (2)  how  It  would  last,  lavolvlng  the  material  used 
la  It,  both  kind  of  material  and  grade  ot  material,  and  Biie  and  thicknese; 
and  most  particularly  the  way  In  which  It  Is  put  together. 

You  would  probably  decide,  on  the  baste  of  your  own  observation  and  experi- 
ence, the  beat  way.  if  you  have  had  these;  or,  If  you  hud  not,  then  you  would 
be  guided  by  the  Judgment  of  somebody  whom  you  knew  had  bad  experience 
that  seasoned  his  Judgment,  and  who  had  no  personal  axe  to  grind,  and  would 
advise  you  honestly  and  for  your  beat  interest.  In  that  case  you  are  apt  to 
get  something  which  experience  has  proven  to  be  honestly  constructed  on  the 
right  principle. 

Now,  there  Is  right  much  In  common  between  the  way  in  which  you  would 
get  the  most  out  at  spending  five  hundred  dollars  in  wagons  and  out  of  spend- 
ing Ave  hundred  thousand  dollars  in  roads.  What  has  made  the  particular 
wagon  you  bought  worth  your  care  and  judgment  In  Its  selection  is,  first,  the 
best  «peci;tca(ion,  and,  on  top  of  that,  honest  conttractiim. 

A  specification  Is  nothing  more  than  a  set  ot  principles  laid  down  clearly 
and  unmistakably,  which  have  been  evolved  from,  and  which  embody  the 
results  of,  long  and  costly  experience  In  the  hind  of  work  they  cover.  The 
factory  that  made  your  wagon,  after  having  the  benefit  ot  the  general  experi- 
ence of  the  ages  in  evolving  wheeled  vehicles,  baa  probably  spent  many 
thousands  ot  dollars  on  Its  own  hook  to  costly  experimentation.  In  arriving  at 
the  epeclflratlon  which  to  its  managers  seemed  Just  right. 

Similarly,  the  world  baa  spent  blltions  of  dollars  of  wasted  money — enough 
to  put  asphalt  pavements  on  concrete  base  over  all  the  highways  all  ot  us 
together  ever  saw  I  do  not  doubt— -in  learning  how  to  build  the  best  road 
for  the  money.  Manifestly,  In  coming  to  a  decision  as  to  how  to  spend  our 
road  money,  we  should  not  fail  to  use  the  care  and  Judgment  that  will  Insure 
our  getting  In  full  the  benefit  of  all  that  money  spent  In  experience  that  has 
evolved  the  best  road  specification  for  our  purpose;  we  should  use  Just  about 
one  thousand  times  as  much  as  was  done  In  the  case  of  the  wagon. 

The  proper  selection  of  the  road  specification  is,  of  course,  very  many  times 
more  complicated  a  matter  than  was  that  of  the  wagon.  How  it  will  pull,  and 
how  It  will  laat,  are  still  our  main  considerations:  but  in  this  case  proper 
location,  proper  grades,  proper  drainage,  proper  surfacing  materials,  and  a 
proper  combination  of  the  materials,  all  form  an  exceedingly  complex  and 
Inter-related  problem,  a  balanced  solution  ol  which  la  necessary  in  order  to 
Insure  tbat  we  shall  get  tbe  complete  specification  which  will  secure  the 
largest  public  benefit  for  the  money  spent.  In  every  one  of  these  details, 
dearly-bought  experience  ot  others  has  made  It  possible  for  us  to  avoid,  If  we 
are  sufficiently  careful  to  learn  and  profit  by  past  experience,  the  mistakes 
that  have  been  made  before  us.  We  certainly  do  not  want  to  spend  the  public 
money  in  doubtful  experiments  In  roads,  any  more  Ihan  we  would  In  our 
wagon  building  in  the  local  blackEmlth  shop,  as  long  as  there  Is  this  great 
fund  of  experimental  knowledge  already  at  our  command. 

Already,  I  hope,  I  have  made  clear  enough  to  you  the  prime  importance  ot 
getting  the  best  and  most  complete  specification  for  our  road,  whether  we 
build  It  ourselves  or  let  It  out  to  be  built  by  a  contractor;  the  specification 
does  not  at  all  depend  for  Ita  usefulness  on  a  contract  attached  to  It;  it  la 
absolutely  necessary  to  us  whether  we  make  a  contract  or  not.  We  are  ready, 
then,  to  dlscnsB  means  of  securing  the  best  specification  tor  tbe  road  we  are 
to  build. 
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In  the  case  of  the  wagon,  we  dellTered  oufBelvee  entirely  Into  the  hands 
of  the  man  or  corporation  who  we  knew  butit  the  beet  wagons,  atter  we  had 
supplied  the  judgment  that  determined  the  claBS  of  wagon  that  would  be 
cheapeat  for  ua  In  the  long  run.  In  that  relatively  simple  case  we  knew  that 
honest  conitntction  waa  aold  with  the  best  specification;  the  establlstaed  busi- 
ness BuccesB  and  continuance  were  InvoWed  In  his  keeping  up  bis  standard 
of  excellence. 

We  are  after  the  same  thing,  esEentlally,  In  our  road  building.  No  fair 
man  would  claim  that  It  waa  Impoasible  to  find  a  road  contractor  experienced 
enough  and  honest  enough  to  deserve  our  confldence  In  delivering  ourselves 
entirely  into  hla  hands,  to  locate  our  road,  grade  It,  and  complete  It;  doubtless 
there  are  cases  where  this  proceeding  would  result  honestly  and  satisfactorily. 
But  as  long  as  human  nature  Is  what  It  Is,  there  are  few  of  us  who  would 
like  to  risk  many  hundred  thousand  dollars  and  the  confldence  our  community 
has  placed  In  us.  on  a  business  arrangement  which  places  a  man  at  both  ends 
of  a  contract  In  that  way.  What  we  must  have,  to  be  faithful  to  our  respon- 
sibilities. Is  a  man  who  has  absolutely  no  Interests  at  heart  In  carrying  out 
our  affairs,  except  our  Interests.  What  we  must  have  In  order  to  be  sure 
that  we  are  getting  the  proper  complete  specification.  Is  a  practical  man  la 
the  business,  who  Is  absolutely  our  man. 

Tou  probably  thought  I  would  say  "a  road  englaeer,"  didn't  you?  I  do 
not  say  that;  you  certainly  do  not  want  a  man  whose  only  qualification  Is  that 
he  knows  how  to  run  land  lines  with  engineering  Instruments,  and  calls  him- 
self a  civil  engineer.  Neither  would  you  be  entirely  safe  In  his  handa  on  tbe 
basis  of  his  further  claim  to  have  studied  all  the  books  and  bulletins  published 
on  road  construction.  There  are  thousands  of  good,  honest  men  who  know 
more  than  they  con  understand. 

What  we  must  have.  In  order  to  plan  In  detail  beforehand — that  Is,  to  draw 
specifications — for  Important  road  work.  Is  a  practical  man  who  Is  not  only 
experienced  himself  In  that  kind  of  work,  but  who  has  etudled  jnst  as  widely 
as  possible  the  experience  and  the  mistakes  of  others,  and  digested  the  results 
of  his  study  so  that  he  can  apply  It.  Equally,  of  course,  your  man  must  be 
incorruptlbly  honest.  It  seems  evident,  then,  that  to  secure  our  necessary 
share  of  the  definite  knowledge  that  experience  has  made  available  for  us  In 
all  parts  of  the  world,  we  have  got  to  look  for  a  certain  amount  of  education 
In  our  man.  And  when  we  find  him,  who  seems  to  combine  the  qualities  we 
demand,  I  am  frank  to  tell  you  that  I  believe  we  will  find  him  calling  him- 
self an  engineer  of  some  kind. 

If  my  reasoning  has  been  convincing  to  you  thus  tar,  you  are  now  ready  to 
ask  me  where  to  find  such  a  man  and  how  to  be  sure  of  him  when  you  see  him. 
Certainly  you  have  no  Inclination  to  give  yourselves  completely  Into  the  hands 
of  any  man  who  comes  up.  makes  a  good  appearance,  and  says,  "Gentlemen, 
here  is  my  school  certificate  as  a  highway  engineer;  I  am  therefore  the  custo- 
dian of  the  wisdom  of  the  ages  In  all  mattera  appertaining  to  planning  and 
building  roads."  I  confess  to  you  with  shame  that  I  am  not  sure.  It  seems 
to  me,  however,  that  In  lack  of  any  clearly  established  standards  tor  such  men 
to  meet  before  the  law  of  the  State,  that  the  most  practical  move  to  make 
is  to  consult  veryfuUy  with  the  State  Highway  Department,  and  endeavor  to 
secure  Its  approval  of  the  qualifications  of  the  man  who  Is  to  decide  questions 
on  the  proper  solution  of  which  will  depend  so  many  thousands  of  dollars  of 
profit  or  loss  In  such  a  matter  as  the  spending  of  the  average  road-bond  Issue 
ts  likely  to  be. 
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And  now  I  am  afraid  tbat  I  have  worn  yon  out  with  epeclScatlons,  and  atlll 
there  la  the  subject  of  the  contract  to  be  touched  on;  and  In  connection  with 
that  I  Bhall  run  over  the  headings  that  proper  epec locations  should  always 
cover.  But  It  seems  to  me  that  the  supremo  importance  of  devoting  the  utmost 
care  to  the  preparation  of  the  plans  and  specKtcatlona  In  advance  of  going 
into  the  work,  bas  been  worthy  of  all  thia  time  you  have  let  me  give  to  it. 

THURSDAY  MORNING,  FEBRUARY  25. 

Ma.  Pbatt. — Tbe  subject  tor  dlscuasloa  today  la  perliaps  one  o(  the  moat 
important  phases  o(  road  work  and  one  of  the  hardest  problems  connected 
with  road  work  that  we  now  have  facing  us  in  North  Carolina,  1.  e.,  The 
Maintbharce  of  Public  Roads.  I  want  to  say  a  few  words  in  openlns  this 
discussion,  and  then  call  on  each  county  represented  and  hear  from  It  as  to 
whether  there  has  been  any  method  worked  out  or  attempted  to  be  worked 
out  In  regard  to  the  maintenance  of  its  public  roads;  and.  If  so,  has  tbe 
engineer  had  the  hearty  cooperation  of  the  local  commlBelons  in  trying  to  put 
Into  practice  the  method  which  he  believes  would  be  a,  aatlafactory  method  of 
maintenance  of  roads.  There  is  no  questton  whatever  but  that  in  North 
Carolina  today  we  can  obtain  without  very  much  trouble  the  mwey  necessary 
with  which  to  construct  roads.  It  is  not  very  hard  now  to  go  Into  a  county, 
and  by  a  campaign  of  education  get  that  county  to  vote  bonds  for  good  roads, 
provided  you  can  aaeure  the  people  of  the  county  that  In  the  bill  providing 
for  the  bond  Issue  you  have  certain  restrictions  In  connection  with  the  expend- 
iture of  the  bond  money  that  will  Insure  that  the  bond  money  will  be  spent 
under  the  BupervUlon  of  competent  men.  The  hardest  problem  confronting 
us  today  la  the  question  of  the  maintenance  of  roads;  and  It  bas  been  found 
extremely  difficult  to  have  included  in  the  bill  authorizing  the  bond  Issuea 
a  definite  clause  in  regard  to  the  maintenance  of  tbe  roads  after  built.  Un- 
doubtedly, one  of  the  factors,  or  one  of  the  causes  or  reaaona,  that  has  worked 
against  the  good  road  work  of  North  Carolina  has  been  tbe  fact  that  ao  many 
counties  have  built  roads  and  then  let  them  go  to  pieces.  We  muat  realize 
that  the  minute  a  road  is  constructed  we  must  begin  to  maintain  it;  I  think 
a  good  illustration  of  the  truth  of  this  statement  Is  the  111,600  per  mile  road 
built  in  Wake  County.  It  Is  a  section  of  the  road  leading  from  Raleigh  to 
the  Country  Club.  It  was  auppoaed  to  have  been  put  down  in  as  nearly  as 
perfect  condition  as  the  people  could  obtain.  It  is  a  concrete  road  with  a  thin 
surface  of  bituminous  material  and  screenings  on  top  of  that.  That  road  was 
not  maintained,  with  the  result  that  on  one  side  of  it  a  aectlon  of  the  surface 
approximately  fifteen  to  twenty  feet  long  and  three  to  four  feet  In  width  has 
broken  oft  and  dropped  down  about  one  inch  or  more  below  the  balance  of  the 
road.  The  bltuminoua  material  has  peeled  up  In  spots  and  tbe  surface  Is 
pitted  in  a  similar  manner  as  amallpoi  marks  the  face.  The  concrete  has 
cracked  In  several  places.  The  point  I  wlah  to  bring  out  Is  that  there  was 
no  provision  whatever  made  by  the  county  to  take  care  of  that  road.  Since 
it  was  put  down  I  do  not  believe  the  county  Itself  has  done  anything  to  main- 
tain It  as  it  should  in  flrst-clase  condition.  As  I  stated  before  that  mile  of 
road  cost  111.500,  and  you  would  expect  to  have  obtained  a  road  that  might 
have  gone  a  year  without  any  maintenance  charges,  but  it  did  not  even  go 
six  months.  This  emphasizes  the  point  that  all  roads  need  constant  mainte- 
nance. 
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When  we  come  to  the  other  forme  of  eurfitcliiK  mBterlalB  Buch  as  bitumlnoue, 
macadam,  gravel,  and  sand-clay,  the  question  of  malntenaace  is  more  acute; 
and  It  iB  absolutely  neceBBary  that  maintenance  should  beEin  as  soon  as  tba 
road  is  completed.  We  were  talking  yesterday  In  regard  to  thoroughuesa  In 
our  work;  but  no  matter  how  caretuUy  the  grading  ot  a  road  may  have  been 
or  how  careful  and  thoroughly  the  aurfacins  material  may  have  been  put  on, 
there  la  always  a  chance  that  a  weak  place  may  develop  In  the  surfacing  mate- 
rial. This  very  often  begins  to  show  Itself  by  a  slight  depression,  but  If  we 
have  a  method  of  maintenance  In  force,  these  depressions  will  be  repaired  as 
soon  as  noted.  If  you  will  notice  when  the  maintenance  work  Is  done  in 
many  counties,  you  will  find  that  apparently  the  county  authorities  have  de- 
cided that  only  during  a  certain  aeaaon  in  the  year  will  they  do  any  repair 
work  or  maintenance  on  the  roads.  Very  often  that  particular  time  of  the 
year  is  not  the  time  of  the  year  when  roads  should  be  repaired.  As  brought 
out  yesterday  in  regard  to  surfacing,  do  not  begin  to  repair  your  dirt  or  sand- 
clay  roads  Just  as  winter  Is  coming  on  when  the;  do  not  have  a  chance  to 
become  thoroughly  packed  and  aolldifled  before  the  winter  rains  and  freezes 
begin.  I  have  seen  a  great  deal  ot  maintenance  work  done  In  North  Carolina 
Just  at  that  season  of  the  year.  Do  repair  work  in  the  spring  and  summer; 
hut  do  maintenance  all  the  year.  In  planning  your  method  of  maintenance. 
do  not  pick  out  any  one  season  of  the  year  as  the  only  season  when  mainte- 
nance Is  to  be  done.  Maintenance  should  be  continuously  done  all  the  year. 
If  necessary,  it  should  be  done  every  month,  every  week  every  day.  Mainte- 
nance should  be  done  when  the  roads  need  it,  for,  if  you  do  not,  the  mainte- 
nance charges  are  going  to  constantly  Increase,  and  Snally  you  will  have  a 
repair  bill  that  will  be  many  times  In  excess  of  an  annual  maintenance  charge. 

With  the  sand-clay,  gravel  and  topaoll  roads.  If  such  roods  have  been  thor- 
oughly graded,  and  the  surfacing  material  has  been  put  down  thoroughly  and 
carefully,  there  should  be  no  trouble  in  maintaining  these  roads  In  flrst-class 
condition  throughout  the  year  at  a  cost  of  ISO  per  mile  per  year.  This,  how- 
ever, cannot  be  done  If  you  drag  the  road  only  once  or  twice  a  year.  You 
must  drag  the  rosd  after  every  heavy  rain.  These  rains  may  soften  the  sur- 
face one-quarter  to  one-halt  Inch  deep,  but  If  the  road  is  dragged  right  after 
the  rains,  these  Incipient  ruts  will  be  ironed  out  smooth  and  hard.  I  believe 
the  reasons  why  some  ot  the  counties  have  been  able  to  have  good  roads  during 
this  past  winter  will  be  brought  out  In  the  discussltms  this  morning. 

With  the  water-bound  macadam  road  the  question  of  maintenance  Is  a  great 
deal  harder  problem  end  more  expensive  than  It  is  with  sand-clay  or  topaoil 
roads.  As  stated,  I  believe  It  Is  poeeible  to  maintain  a  sand-clay  or  gravel 
road  In  good  condition  for  approximately  fifty  dollars  per  mile  per  year;  and 
every  county  should  provide  fifty  dollars  per  mile  per  year  for  the  maintenance 
of  these  roads.  With  the  water-bound  macadam  the  cost  of  maintenance  will 
be  very  much  higher.  I  believe  the  tmalleEt  amount  we  can  get  along  with  Is 
1125  per  mile  per  year  In  maintaining  a  limestone  macadam.  Macadam  roads 
made  of  diabase  rocks,  or  trap  rock,  will  cost  from  (ISO  to  |1TG  per  mile  per 
year  for  their  maintenance.  If  soft  porphyrltlc  or  gnelsslc  rocks  are  used 
in  making  the  macadam  road  It  will  require  from  |200  to  |2T6  per  mile  per 
year  to  keep  such  a  road  In  good  condition.  While  limestone  la  a  particularly 
soft  rock  (composed  of  particles  of  the  mineral  calclte)  yet  on  account  of 
the  ease  with  which  the  particles  of  road  will  cement  together,  the  cost  ot 
maintenance  la  reduced.    Where  diabase  rocks  are  used  which  have  greater 
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cementing  value  than  ordinarr  white  granlteB  and  gnslsaea,  the  cost  ol  mainte- 
nance of  roads  built  of  the  former  rock  are  much  less  than  those  built  of 
the  latter.  Now,  If  you  do  not  maintain  a  water-bound  macadam  road  con- 
stantly year  by  year,  but  Instead  let  It  go  for  seTeral  years,  you  will  find, 
when  you  do  come  to  repair  It,  that  the  cost  will  be  Bometblng  like  twice 
what  it  would  have  been  If  you  had  maintained  it  year  by  year.  We  have 
plenty  of  Illustrations  of  this  in  ftll  the  counties  of  the  State,  as  Durham, 
Oullford,  Mecklenburg,  Buncombe,  and.  In  tact  In  every  county  where  the 
macadam  roads  have  been  built.  The  old  Idea  regarding  macadam  roads  was 
"that  when  once  built  they  would  remain  flrst-class  rOKds  without  any  repair 
work  being  necessary. "  About  two  years  ago  the  road  leading  out  from  Ashe- 
vllle  towards  Falrvlew,  which  had  been  down  seven  years,  was  in  very  bad 
condition.  The  commissioners  were  obliged  to  remake  that  road  at  a  cost  ot 
approximately  tl,900  to  (2,000  per  mile,  nearly  twlc«  what  it  would  have  cost 
if  they  had  maintained  it  year  by  year.  Take  for  instance  the  road  between 
Chapel  Hill  and  Durham,  to  bring  that  back  as  a  flrst-class  water-bound 
macadam  will  cost  at  least  |2,000  per  mile,  and  it  has  not  been  done  ten 

Now  another  thing  in  connection  with  maintenance  which  we  should  keep 
in  mind  is  that  as  you  maintain  your  road  regularly  and  constantly,  you  are 
decreasing  your  cost  of  transportation  for  those  who  use  the  road.  Take  a 
macadam  road  that  is  wearing  out,  and  the  cost  ot  hauling  over  that  Is  very 
much  increased  as  compared  with  the  hauling  over  a  smooth  macadam  rood. 
The  cost  to  automobiles  going  over  such  roads  is  high,  some  automoblllaCs 
claiming  that  it  costs  per  year  in  tires  alone  more  than  enough  to  put  the  ' 
whole  road  In  flrst-claes  condition.  We  all  know  that  loose  rock  is  very  hard 
on  automobile  tires.  In  making  the  trip  from  Atlanta  in  connection  with  the 
New  York  HeraU-±tlanta  Journal  tour,  we  traveled  the  valley  pike  from 
Winchester  to  Staunton,  Va.  The  party  paid  something  like  (340  toll  tor  the 
privilege  of  riding  over  the  road;  but  it  was  estimated  that  the  tires  were 
damaged  to  a  greater  amount  The  method  of  repairing  the  road  at  that 
time  was  simply  to  crush  the  rock,  which  was  placed  on  the  roads  and  left 
for  the  teams  to  crush  and  pack.  The  flrst  repair  work  on  this  Durham  pike 
was  very  much  tbe  some — the  loose  rock  put  on  with  a  little  clay  to  hold  it 
and  then  left  for  the  teams  to  crush,  grind  down  and  bring  Into  shape. 

When  It  comes  to  building  Improved  roads,  I  do  not  believe  It  is  a  feasible 
or  practical  proposition  to  build  more  miles  ot  improved  roads — surfaced 
road — than  you  have  provided  a  maintenance  fund  with  which  to  take  care 
of  such  roads  alter  they  are  built.  There  should  be  a  definite  relation  between 
your  construction  and  your  maintenance  fund.  We  should  never  draw  on  our 
maintenance  fund  for  construction  work.  That  Is  being  done  and  has  been 
done  In  a  great  many  counties,  Alamance  County  Issued  bonds,  but  the  bill 
that  authorized  tbe  bond  Issue  only  permitted  the  commissioners  to  tax  the 
people  of  Alamance  County  for  a  sum  sufficient  to  pay  tbe  Interest  on  the 
bonds^-not  one  cent  allowed  for  maintenance  of  the  roads  constructed.  It 
was  not  long  iMfore  they  realized  they  must  have  some  fund  with  which  to 
maintain  the  roads,  and  they  borrowed  It.  That  was  one  ot  the  flrst  cases 
where  county  or  road  commissioners,  going  on  the  principle  and  the  decision 
of  the  Supreme  Court  that  public  roads  are  public  necessities,  borrowed  the 
money  to  maintain  their  roads.    We  must  not  as  engineers  let  our  enthusiasm 


ly  Google 


82  PBOGEEDnros  or 

for  construction  work  get  ahead  of  the  practical  side  of  the  question  of 
maintenance.  We  must  keep  a  definite  relation  between  our  construction  and 
our  maintenance  fund.  Now  If  this  Is  taken  up  at  tbe  tlm«  a  countf  la  dis> 
cussing  the  question  of  Issuing  bonds  and  you  go  before  the  people,  and  Insist 
that  a  clause  be  Inserted  In  the  bill — an  amount  shall  be  raised  snfflclent  to 
maintain  the  roads— and  you  explain  to  the  people  exactly  what  that  mean^ 
you  win  And  tifat  there  nlU  tie  leas  people  against  the  bill  and  more  for  It 
for  the  fact  that  the  law  provides  a  maintenance  fund  witb  which  to  take 
care  of  the  roods. 

About  five  years  ago  we  bad  a  bad  winter  on  roads.  We  had  the  cry  go  up 
that  sand-clay  roads  were  going  to  pieces.  At  that  time  we  tried  to  get  in- 
formation regarding  the  road,  how  it  was  built,  its  condition  liefore  the  tmd' 
weather  and  why  It  went  to  pieces.  We  found  that  a  great  many  of  those 
roads  had  surfaces  of  sand-clay  or  gravel  anywhere  from  four  to  six  Inches 
thick;  but  the  water  seeped  under  and  got  the  clay  underneath  the  sand-clay 
surface  soft  and  the  traffic  simply  crushed  In  the  surface.'  Ton  need  not  expect 
tour,  five  or  six  Inches  at  even  good  sand-clay  surface  to  stand  up  with  noth- 
ing under  it.  It  is  absolutely  eaaentlal  to  the  maintenance  of  roads  to  be  sure 
that  the  drainage  system  is  maintained.  It  would  not  be  very  economical  or 
practical  In  working  out  a  drainage  aystem  of  roads  to  put  in  your  culverts 
two  to  tour  times  bigger  than  there  Is  any  need  of  their  being,  because  you 
expect  them  to  stop  up.  It  Is  the  business  of  the  foreman  or  superintendent 
in  charge  of  maintenance  to  see  that  they  are  kept  open. 

I  believe  we  should  put  Into  effect  in  the  various  counties  in  North  Carolina 
a  practical  system  of  maintenance  so  that  the  roads  can  be  maintained  In 
good  condition  throughout  the  year.  What  Is  a  good  practical  system  of  main- 
tenance? What  methods  have  proved  satisfactory?  I  hope  In  the  responses 
by  the  engineers  and  superintendents  from  the  various  counties  that  we  can 
find  out  what  they  have  been  doing  or  trying  to  do  and  in  that  way  we  can 
get  Information  we  can  use  in  our  own  county. 

There  Is  one  thing  that  has  worked  against  the  method  ot  maintenance; 
that  is,  politics.  That  probably  has  done  more  to  keep  roads  from  being  main- 
tained In  winter  than  any  one  thing,  and  It  is  politics  that  is  taking  the  main- 
tenance fund  and  using  It  for  construction  work.  The  Idea  has  been  to  have 
built  as  man;  miles  of  road  as  possible.  Many  commissioners  want  to  say 
they  have  built  so  many  miles  of  road  and  the  tendency  Is  to  take  the  mainte- 
nance fund  and  use  it  for  construction  work  and  thus  be  constructing  more 
roads  than  there  are  funds  with  which  to  maintain  them. 

A  dirt  road  If  built  right,  with  surface  tree  from  stumps,  can  be  maintained, 
I  believe.  In  pretty  good  condition  for  travel  at  a  cost  ot  probably  one-halt 
what  It  will  take  to  keep  the  sand-clay  or  gravel  road  in  good  condition. 

I  am  going  to  call  on  the  men  whose  names  are  on  the  program  and  ask 
them  to  take  up  this  question  of  maintenance,  and  give  us  their  Ideas  as  to 
what  they  think  would  be  a  good  plan  to  carry  out. 

Bead  Maintenance 

Bt  W.  W.  Cbosbt,  Consulting  Engineer. 

The  importance  of  the  subject  of  maintenance  can  hardly  be  overestimated. 

t  am  reminded  in  a  way  of  a  story  that  I  heard  the  other  day  about  a  darkey 

who  had  had  some  funds  In  a  bank.    He  had  been  saving  a  little  from  time 

to  time,  when  suddenly  the  bank  failed.    The  darkey  said  be  had  "been  hearing 
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about  those  thinga  all  his  life."  but  he  had  "never  had  one  to  bust  right 
la  bis  face  before."  Now,  the  Importance  of  this  subject  of  maintenance  has 
been  recogniied  abroad  for  a  good  many  rears.  We  hear  a  great  deal  about 
the  excellence  of  foreign  roads  and  we  wonder,  perhaps,  at  the  explanation  of 
their  auperiorlty.  I  have  had  the  good  fortune  to  be  able  to  make  eeveral 
trips  OTBF  there  to  look  Into  road  matters  and  on  each  occebIod  havo  been 
accompanied  by  other  American  engineers.  We  examined  the  roads  very 
carefully.  We  dug  into  them  and  asked  all  sorts  of  questions,  as  each  one  ot 
us  had  in  mind  the  remarks  we  had  had  made  to  us  from  time  to  time  by 
people  Interested  in  roads  In  this  country  something  of  this  nature:  why 
don't  American  engineers  build  aa  good  roads  as  they  have  In  foreign  coun- 
tries? We  felt  perhaps  a  little  tender  on  the  subject.  We  thought  we  could 
build  as  good  roads;  so,  as  1  say.  we  went  there  with  the  Idea  of  trying  to 
Inform  oureelyee  as  to  why  they  were  better  over  there.  The  result  of  our 
Investigations  was  the  unanimous  opinion  among  all  the  engineers  who  went 
Into  the  subject — and  tbey  went  into  it  for  the  purpose  of  Informing  them- 
selves as  to  the  merits  of  these  roads — that  the  superiority  of  the  foreign 
roads  was  simply  and  solely  due  to  the  better  maintenance  accorded  the 
roads  in  foreign  countries,  and  I  think  there  is  no  question  but  that  the 
apparent  superiority  of  the  roads,  which  you  hear  frequently  referred  to  by 
people  who  go  abroad  and  then  come  back  here  and  travel  over  American 
roade.  or  by  people  from  abroad  who  come  here  and  condemn  our  roads,  is 
due  to  the  better  maintenance  accorded  European  roads. 

There  is  another  viewpoint,  and  that  Is  one  that  should  appeal  to  every 
American  citizen  because  Americans  are  especially  keen  on  financial  matters. 
That  point  is  this;  that  It  Is  absolutely  useless,  if  it  Is  not  actually  criminal, 
to  put  public  money  Into  expensive  construction  and  then  to  let  it  go  to  pieces. 
That  sort  of  thing  is  not  done  by  the  Individual.  There  Is  not  a  man  who 
would  build  a  house  and  put  care  and  money  Into  Its  construction  and  then 
expect  that  house  to  keep  itself  in  good  condition.  You  would  expect,  from 
the  start,  to  annually  average  a  certain  sum  of  money  tor  the  maintenance 
of  that  house  and  you  would  not  start  out  to  make  any  outlay  for  construction 
unless  you  were  sure  that  in  some  way  you  were  going  to  provide  the  neces- 
sary funds  for  keeping  the  completed  work  In  good  condition  and  that  you 
were  going  to  see  that  theee  funds  were  properly  expended.  That  has  not 
been  the  caee  with  the  expenditure  for  public  roads  until  comparatively  re- 
cently. It  has  not  been  the  case  probably  for  one  or  two  very  apparent  but 
never  good  reasons.  One  reason  the  desirable  condition  of  affairs  has  not 
existed  is  this:  there  have  been  so  many  demands  on  the  road  authorities 
for  the  improvement  of  absolutely  unimproved  roads  that  they  have  had  no 
funds,  no  time,  no  thought  left  to  give  to  the  maintenance  of  those  roads 
which  have  been  fairly  well  Improved.  Once  they  made  an  Improvement  from 
available  funds,  their  attention  to  doing  a  similar  thing  was  attracted  some- 
where else  and  they  were  obliged  by  force  of  circumstances  to  let  those  re- 
cently Improved  take  care  of  themselves,  at  least  to  a  large  extent,  and  to  con- 
centrate their  time  and  thought  In  putting  in  similar  work  on  other  unim- 
proved roads.  This  Is  especially  true,  of  course,  where  the  funds  are  extremely 
limited  and  It  might  be  said  that  a  sort  of  habit  has  grown  up  which  prevailed 
even  after  more  liberal  funds  were  provided.  This  condition  of  affairs  pre- 
vailed in  my  own  State  of  Maryland  when  the  State  Aid  Fund  was  first  passed 
and  we  bad  ample  funds  to  meet  the  requests  which  Drat  reached  us  for 
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Improved  roads  according  to  modera  metbode.  The  ImproTemeote  were  made 
and  they  were  apparently  so  satisfactory  that  other  localities  would  demand 
similar  ImprovementB  and  the  old  habit  of  neglecting  the  ^rller  Improve- 
menta,  at  leaat  temporarily,  prevailed  during  the  earlier  years  to  a  greater 
extent  than  It  should  have.  Later,  as  the  necessity  for  repairs  could  not  be 
resisted  and  the  roade  could  not  be  neglected  any  longer,  the  repairs  were 
made,  but  the  bills  were  so  great  as  to  shock  the  authorities  Into  considering 
the  question.  They  soon  saw  a  different  form  of  procedure  on  some  of  the 
newer  pieces  of  road  would  be  much  more  economical,  and  that  it  would  be 
much  more  satisfactory  to  accord  the  new  Improvements  continuous  mainte- 
nance from  the  proper  viewpoint.  The  railroads  of  the  country,  as  far  as 
their  physical  work  goes,  are  pretty  efBclent.  It  Is  only  when  matters  of  high 
finance  creep  In  that  the  efficiency,  perhaps,  as  regards  results  returned  for 
money  Invested  or  acquired  for  investment  is  questionable.  In  doing  the 
work,  any  of  you  who  have  had  business  with  the  railroads  know  that  they 
require  a  fair  amount  of  work  for  the  money  paid  you  tor  services.  How  do 
the  railroads  maintain  their  properties?  They  do  not  go  around  once  a  year. 
They  do  not  send  a  gang  periodically  to  repair  tracks,  but  they  keep  kt  them 
every  day,  and  It  la  only  by  some  slmlltar  system  that  the  public  roads  of  the 
country  can  be  efficiently  and  properly  maintained.  It  is  absolutely  useless 
as  I  said,  and  I  believe  it  is  In  many  cases  criminal,  to  borrow  money  and  to 
build  a  system  of  Improved  roads,  with  all  the  expense,  with  all  the  thought, 
time  and  money  required  for  satisfactory  results,  unless  s<xne  proper  arrange- 
ment for  taking  care  of  the  completed  roade  la  made  from  the  start.  On  sn 
average  It  probably  requires  about  five  per  cent,  mive  or  less,  according  to 
local  conditions,  of  the  cost  of  the  road  annually  for  its  maintenance.  It  will 
run  between  three  and  ten  per  cent,  according  to  traffic  and  the  character  of 
the  construction,  efficiency  of  construction,  etc.  I  mention  this  point  because 
I  know  a  great  many  of  you  will  be  consulted  and  a  great  many  of  you  will 
use  your  Influence  with  the  lawmaking  authorities  In  favor  of  better  roads 
even  though  you  may,  perhaps,  have  nothing  to  do  with  the  actual  expenditure 
ol  the  money  afterwards.  On  the  other  hand,  some  of  yon  will  be  connected 
with  the  movement  from  the  propaganda  clear  through  to  the  maintenance 
end  of  the  work,  and  you  must  use  your  efforts  from  the  beginning  to  see 
that  proper  provisions  are  made,  both  financially  and  otherwise,  tor  the  main- 
tenance of  the  results  after  the  work  shall  have  been  completed.  The  borrowed 
funds  of  the  community  can  be  regarded  as  Its  capital  and  the  receipts  from 
the  taxes  as  Its  Income.  The  capital,  the  borrowed  money,  should  not  be 
spent  In  any  case  to  pay  annual  expenses.  The  capital  should  be  reserved  for 
investment  as  far  as  practicable.  That  is,  capital  or  borrowed  funds  should 
be  put  Into  the  permanent  features  of  the  construction  Just  as  far  as  It  Is  pos- 
sible to  make  them  go  and  as  a  general  principle  the  annual  expenditures 
should  be  made  from  the  Income  of  the  community,  that  is,  from  the  annual 
receipts  of  the  tax  levy. 

Occasionally  I  have  seen  communities  where  borrowed  money  was  used  for 
both  construction  and  maintenance.  I  tbink  It  Is  the  rankest  kind  of  finance 
to  use  borrowed  money  for  any  puriwse  except  permanent  Improvements.  A 
continuance  of  that  sort  of  thing  would  lead  to  bankruptcy. 

To  a  considerable  extent  the  details  of  construction  work  have  been  allowed 
to  Interfere  with  the  proper  maintenance  of  roads.  Construction  work  is  more 
interesting  and  has  more  or  less  of  the  spectacular  In  It.    Maintenance  work 
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l8  drudgery,  compared  with  conBtmctton  wor^  Maintenance  work  1b  th«  con- 
stant, Btead7  perlormance  of  little  tblngB,  the  unremitting  attention  to  details, 
and  after  a  while  it  gets  yery  monotoDoua.  On  the  other  hand,  any  form  of 
conatructlon  appeale  to  the  average  man  from  childhood  up.  It  is  a  very 
natural  thing  tor  the  problems  of  conBtrnction  to  attract  more  attention  than 
the  problems  of  maintenance;  consequently.  In  an  organlEatlon  where  the 
men  in  it  have  both  construction  and  maintenance  to  look  after,  the  tendency 
iB  to  have  the  maintenance  neglected  and  have  the  bulk  of  a.ttenttoD  given  to 
construction  features.  That  Ib  one  reason  in  some  cases,  at  least,  why  mainte- 
nance has  been  neglected. 

As  a  matter  of  fact,  most  of  the  construction  problems  really  proceed  from 
the  baEls  of  maintenance  problems.  For  Instance,  In  figuring  on  the  else  of 
a  culvert,  probably  the  controlling  factor  in  determining  that  slse  is  the  factor 
of  the  proper  and  economical  maintenance  of  that  culvert.  If  made  too  small. 
It  cannot  be  maintained.  It  will  be  washed  out.  In  designing  or  selecting 
the  character  of  surfacing  for  a  road,  one  tiind  Is  selected  from  the  others 
because,  under  the  traffic  and  local  conditions.  It  will  be  more  cheaply  and 
satisfactorily  maintained.  Tou  Bee,  the  maintenance  Idea  comes  right  In  at 
the  beginning  when  you  are  planning  for  the  construction  itself.  Of  course, 
the  first  cost  comes  In  also,  but  the  point  I  want  to  make  1b  that  the  mainte- 
nance problem  really  begins  before  the  construction  has  commenced  and  not 
after  the  construction  la  finished. 

The  first  problems  of  maintenance  are  probably  on  any  kind  of  a  road  the 
proper  maintenance  of  the  waterways  and  the  drainage  structures,  because 
unless  these  are  properly  maintained  it  will  be  impossible  to  maintain  the 
surfacing  or  other  features  of  the  highway.  Frequently,  however,  little  acts 
promptly  and  properly  performed  will  prevent  serious  damage.  For  instance. 
If  a  ditch  becomes  clogged  during  a  storm  by  a  branch  or  bush  falling  down 
Into  It  and  eomebody  comes  along  shortly  after  and  removee  that  obstruction, 
a  serious  washout  In  the  roadway  may  be  avoided.  That  Is  especially  true 
where  the  roadway  Is  unpaved  or  surfaced  only  with  a  fairly  weak  road- 
crust  and  where  there  are  considerable  banks  of  earth  ezpoeed  on  the  other 
side.  A  little  stream  of  water  may  get  started  In  the  wrong  direction  across 
a  road  or  along  a  shoulder  of  the  road,  and  If  some  one  happens  to  correct  it 
while  small,  a  serious  bill  for  repairs  may  be  prevented.  It  Is  very  Important 
that  the  waterways  be  kept  open  and  the  drainage  unobstructed.  I  remember 
this  subject  was  t>elDg  discussed,  I  think.  In  Chicago,  and  Mr.  Cooley,  State 
Highway  Commissioner  of  Minnesota,  was  there.  In  some  parts  of  Minnesota 
there  are  long  stretches  of  flat  country  and  the  need  of  under-drains  la  very 
frequent.  They  use  three  or  four-Inch  pipe  In  carrying  the  water  In  under- 
ground drains.  Similar  conditions  occur  down  on  the  eastern  shore  of  Mary- 
land and  a  county  road  engineer  was  present  from  Maryland.  After  Mr. 
Cooley  tiad  finished  speaking,  the  Maryland  man  put  this  question  to  Mr. 
Cooley:  "Down  our  way  we  have  graat  difficulty  In  keeping  the  muskrats  out 
of  the  under-dralns.  They  get  In  and  stop  up  the  drains.  I  would  like  to  ask 
Mr.  Cooley  If  he  can  suggest  any  remedy  for  that  condition  of  affairs."  Mr. 
Cooley  said  they  had  had  a  similar  condition  in  Minnesota,  and  had  found 
that  by  putting  hollow  logs  alongside  the  tile  of  the  under-drain,  which  was 
exposed  at  the  entrance,  the  muskrat  would  enter  the  hollow  log  rather  than 
the  under-draln  and  leave  the  drain  aione.  Now  that  Illustrates,  perhaps,  the 
ingenuity  required  of  a  good  man  on  the  maintenance  end  of  the  work.    In 
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many  caaes  he  can  save  great  expense  by  very  simple  expedients.  It  was 
probably  a  very  cheap  way  of  avoiding  the  muskrat.  Incidentally,  I  suppose, 
they  made  money  out  of  the  muskrat  skins  and  helped  pay  expenses,  Peralst- 
ence,  Ingenuity  and  ability  to  overcome  difficulties  In  on  economical  sort  of 
way  are  what  Is  required  of  a  maintenance  man. 

Incidental  to  the  question  of  drainage  comes  the  question  of  keeping  the 
water  out  of  the  roadway  Itself.  Earth  roads  should  be  shaped  up  like  a  roof 
to  Bhed  water  and  unless  the  earth  road  Is  kept  In  this  condition,  water  accu- 
mulating on  it  will  soak  into  the  roadbed  and  very  quickly  make  the  road 
difficult  to  travel  over.  About  the  only  thing  that  can  be  done  to  an  earth 
road  abort  of  surfacing  It  la  to  keep  the  surface  of  the  road  In  sa  good  condi- 
tion to  shed  water  as  possible.  That,  of  course,  Is  most  effectively  done  by  the 
log  drag.  If  an  earth  road  is  kept  In  proper  condition  to  shed  water — that  Is, 
kept  crowned  up  and  smooth,  and  that  work  done  frequently  enough^lt  is 
possible  under  average  conditions  to  keep  the  roadway  from  becoming  satu- 
rated with  water  to  an  extent  that  will  be  seriously  objectionable.  The  sur- 
face may  become  slightly  muddy,  but  the  proper  and  persistent  use  of  the 
road  drag,  together  with  constant  vigilance,  such  as,  for  Instance,  the  Ailing 
of  a  hole  where  a  alump  may  occur  for  one  reason  or  another,  will  keep  the 
earth  road  In  a  very  satisfactory  condition. 

With  a  sand-clay  road  there  ie  a  slight  roof  in  the  shape  of  a  sand-clay  mix- 
ture placed  over  the  earth  foundation  and  so  much  help  has  been  given  the 
maintenance  authorltleH  toward  the  protection  of  the  road,  but  It  Is  still 
necessary  to  maintain  that  roof,  and  I  might  say  here  It  Is  necessary  to  keep 
any  roof  as  Impervious  to  water  as  possible  if  good  results  are  to  be  expected. 
It  Is  the  water  getting  In  one  way  or  another  that  does  the  damage  In  ninety- 
nine  casea  out  of  one  hundred.  The  log  drag  Is  the  instrument  tor  use  In 
the  maintenance  of  a  sand-clay  road. 

A  sand-clay  road  cannot  be  built  In  what  might  be  called  <me  period.  Ttiat 
is,  you  cannot  go  In  and  build  a  satisfactory  sand-clay  road  In  a  short  period 
of  time  and  expect  it  to  be  and  stay  entirely  satisfactory.  The  most  successful 
results  are  obtained  by  constant  attention  to  the  sand-clay  aurfaclng  for  a 
period  extending  over  several  years,  so  as  to  bring  in  opposite  kinds  of  seasons 
during  the  construction  and  bring  them  In  more  than  once.  The  mixing  of  the 
sand  and  clay  is  probably  best  done  In  most  cases  by  the  hoots  of  horses  and 
the  wheels  of  vehicles,  and  It  takes  time  for  that  to  be  aecorapUshed  fully. 
You  can  aid  them  to  some  extent  by  mixing  when  the  road  Is  under  construc- 
tion, but  after  a  road  has  settled  down  the  maintenance  for  a  few  years  may 
be  regarded  as  part  of  the  construction.  Eftectlve  mixing  of  the  sand  and 
clay  Is  desirable  and  It  Is  only  under  traffic  or  maintenance  that  the  defects 
will  be  clearly  brought  out.  In  wet  weather,  muddy  spots  may  develop  under 
traffic.  That  shows  the  need  of  more  sand.  In  dry  weather  loose  spots  may 
develop,  which  show  the  need  of  additional  clay  to  these  places.  The  final 
mixture,  with  the  proper  balances  between  the  sand  and  the  clay  can  best  be 
had  by  proper  maintenance  over  a  long  period.  Tou  must  keep  the  surface 
of  the  sand-clay  road  as  smooth  as  possible  to  shed  water.  Id  adding  sand  or 
clay  It  Is  desirable  to  add  sand  in  the  fall  of  the  year  and  cIe^  in  tb%  spring 
of  the  year,  as  far  as  a  general  rule  of  the  kind  can  be  applicable  to  the  needs 
as  they  crop  out.  Keep  In  mind  If  the  road  U  inclined  to  be  a  little  bit  muddy 
in  the  spring,  that  It  will  be  better  to  delay  putting  any  aand  on  the  road  until 
fall  and  vice  versa.  The  excellence  of  the  results  will  Justify  a  little  Inctxi- 
renlence  In  the  meantime. 
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GrBTcl  roadwKys  may  be  satd  to  be  the  next  step  toward  a  highway  wltb 
a  more  endurlnE  Burtaclng  over  tbe  Bub-grade.  and  th»  drag  Ib  again  useful  . 
with  gravel  roadways.  However,  as  the  root  or  roadway  becomeB  harder  and 
flrmer  bb  we  progress  toward  tbe  pavements,  tbe  drag  alone  loses  some  of  Its 
effect  and  Its  use  may  have  to  be  supplemented  by  picks  or  Bteel  tools  of  a  like 
character.  The  shod  drag,  that  Is,  a  drag  with  a  piece  of  wagon  tire  along 
the  edge  of  the  log,  will  of  course  he  more  effective  oo  hard  surfaciag  than 
the  unshod  drag.  With  a  gravel  road,  the  maintenance  procedure  has  to  be 
between  the  procedure  In  tbe  case  of  a  sand-clay  and  that  of  a  macadam. 

Properly  constructed  water-bound  macadam  will  ehow,  perhaps,  two  tenden- 
cies. One  great  tendency  Is  for  It  to  ravel.  TbU  may  occur  In  dry  weather 
oa  any  road,  and  It  Is  especially  noticeable  where  there  Is  much  automobile 
traffic.  The  automobile  sweeps  tbe  fine  material  forming  the  binder,  and  pro- 
tecting the  road  against  the  looseaing  of  the  stones  to  srane  extant,  from  the 
surface,  and  tbe  stones  begin  to  ravel.  As  soon  ae  stones  get  loose,  the  road 
beglnB  to  lose  Its  Impervious  character,  and  begins  to  be  susceptible  to  pene- 
tration by  water,  which  Is  what  you  do  not  want.  One  way  to  prevent  the 
ravelling  of  macadam,  and  a  very  effective  way  where  there  la  too  much  auto- 
mobile travel,  Is  to  simply  cover  the  road  lightly  from  time  to  time  as  may  be 
necessary  with  saod.  A  very  thin  coating,  perhaps  one-eighth  to  one-fourth  of 
an  Inch,  will  give  astonishing  results  In  helping  to  protect  the  macadam  and 
to  prevent  it  from  ravelling.  It,  however,  the  objection  to  dust  is  too  great,  or 
it  the  automobile  traffic  is  too  heavy  for  a  simple  expedient  like  the  one  men- 
tioned, generally  the  only  thing  that  can  tie  done  Is  to  apply  some  form  of 
bituminous  material,  ordinarily  known  as  "oil."  to  the  top  of  the  road.  If 
the  "oil"  is  of  an  asphaltic  character  and  contains  a  fair  amount  of  what  Is 
ordinarily  known  as  "asphalt,"  the  application  of  the  oil  to  the  macadam  does 
two  things:  It  penetrates  between  the  stones  somewhat,  in  many  cases  help- 
ing' bind  the  stone  together;  also  It  helps  make  the  road-cruBt  ImpervlouB  to 
water  and,  with  the  fine  material  on  the  surface  of  the  macadam,  forms  a 
carpet  which  itself  will  take  the  wear  instead  of  allowing  the  wear  on  the 
macadam. 

That  brings  us  to  the  bituminous  surface,  which  is  now  generally  known 
to  be  a  thin  layer  of  bituminous  material  Incorporated  with  line  mineral  ma- 
terial, such  as  stone,  dust  or  sand,  generally  mixed  under  the  traffic,  and  form- 
ing a  sort  of  "carpet"  or  "mat"  or  "blanket"  over  the. macadam  Btones  them- 
selves, like  a  linoleum  or  oilcloth  on  the  wooden  floor.  Just  so  long  as  that 
cajpet  Is  kept  in  good  condition,  there  is  little,  if  any,  wear  on  the  macadam 
underneath,  and  the  whole  problem  with  the  bituminous  carpet  becomes  that 
of  keeping  it  in  good  c<Midltlon  In  all  places.  Certain  bituminous  materials 
form  quite  lasting  carpets  when  mixed  with  sand  or  stone.  Others  last  for 
a  little  while  and  then  the  carpet  disintegrates,  so  that  It  Is  deeirable  to  select 
bituminous  materials,  as  far  as  you  can,  which  will  remain  coherent  as  long 
as  poBBlble  under  the  local  conditions. 

The  next  problem  with  bituminous  carpets  la  that  of  keeping  the  carpet  in 
place,  as  a  very  common  tendency  of  bituminous  carpets  Ib  to  peel  ofC  under 
certain  conditions.  They  sometimes  peel  off  in  wet  weather  In  spots  of  a  size 
varying  from  that  of  the  palm  of  one's  hand  to  that  of  the  top  of  a  table. 
Again  they  sometimes  peel  oft  without  apparent  cause.  If  a  hole  does  form  In 
the  carpet  and  the  repair  of  that  hole  is  neglected,  it  Is  astonishing  with  what 
rapidity  the  wear  will  take  place.     Wear  seems  to  take  place  then  in  the 
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macadam  beaeath  a  great  deal  faster  than  It  would  If  ther«  were  no  carpet 
on  the  road.  The  remedy  Is  to  repair  the  small  places  as  tast  as  they  appear 
and  It  iB  most  Important  that  this  should  be  done  for  the  sake  of  satisfaction 
and  economy 

I  have  spoken  a  good  deal  about  ttae  necessity  for  promptness  In  making 
repairs.  Two  Byetems  of  maintenance  have  been  more  or  leBs  dlBtlngulBhed 
from  each  other,  and  argnmrats  are  made  by  different  parties  for  one  or  the 
other.  One  system  la  known  familiarly  as  the  "patrol"  system,  and  tbe  other 
SB  the  "gang"  system.  It  Is,  o(  course,  entirely  possible  that  the  local  condi- 
tions of  any  case  will  demand  the  Belection  of  one  system  instead  of  the  other, 
but  frcan  my  experience  I  believe  that  ordinarily  the  "patrol"  system  gives 
very  much  better  results  that  the  "gang"  system.  In  any  event,  I  think  that 
the  patrol  system  is  at  the  bottom  of,  or  underlies  the  gang  system.  I  have 
already  instanced  the  system  of  the  maintenance  of  the  railwayB.  They  may 
have  "repair  gangs"  but  under  and  behind  their  "gangs"  are  "patrols"  In  tbe 
form  of  track-walkers  or  individuals  from  the  section-gang  that  are  attending 
to  such  work.  In  the  same  way,  in  the  repair  of  county  highways  and  of 
State  roads,  and  for  reasons  already  mentioned,  such  as  promptness,  I  think 
we  cannot  get  away  from  tbe  patrolman.  It  ttae  patrolman's  work  is  properly 
done,  there  Is  far  less  necessity  for  gang  repairs  and  tbey  will  be  needed  with 
much  lesB  frequency  than  if  the  patrolman  Is  not  kept  and  if  the  little  things 
have  not  been  prevented  from  getting  to  be  big  things.  In  any  "gang"  system 
the  visita  of  the  gangs  must  be  intermittent.  They  cannot  be  made  every  day. 
Between  the  visits  of  the  gang  there  will  be  a  number  of  little  things  which 
Bhould  and  can  be  attended  to  by  a  patrolman,  and  if  attended  to,  will  avoid 
the  necessity  of  a  visit  from  tbe  gang.  It  is  true  that  In  the  course  of  time, 
even  under  the  patrol  system,  ttae  amount  of  work  to  be  done  necessary  to 
put  tbe  road  in  good  condition  again  will  quite  likely  require  more  than  ttae 
labor  of  the  patrolman,  the  doing  of  which  will  prevent  the  necessity  for 
larger  things.  I  have  never  seen  a  case  where  the  work  of  the  patrolman 
would  not  have  been  a  good  thing  to  have  bad.  I  have  seen  a  great  many 
cases  where  If  a  patrolman  had  been  employed  and  he  had  t>een  anything  like 
efficient,  tbe  expenses  of  maintenance  would  have  been  greatly  reduced  and 
the  necessity  for  gang  repairs  would  have  been  avoided  to  a  large  degree. 

There  Is  one  set  of  conditions  under  which  a  gang  system  of  repair  may 
have  more  to  support  It  than  any  other,  and  that  Is  where  convicts  are  worked 
on  the  road.  It  is  not  always  practical  to  work  convicts  as  patrolmen.  That 
has  been  done  aucceesfully,  however.  In  some  cofieB. '  Ordinarily  they  are 
worked  In  gangs  and  in  those  cases  the  arguments  for  the  gang  methods  are 
considerably  stronger  than  they  are  where  free  labor  Is  employed. 

The  problems  of  construction  will  probably  continue  to  be  presented  tor  a . 
considerable  period  yet.  We  have  a  great  many  miles  of  road  yet  to  build 
even  In  ttae  states  where  millions  have  been  expended  for  road  construction 
In  ttae  last  ten  years,  but  on  the  maintenance  problems  we  are  already  behind. 
We  have  to  catch  up.  These  maintenance  problems  certainly  will  Increase, 
not  only  as  often  as  construction  problems  do  but  also  even  faster  because 
of  ttae  changing  conditions  of  traffic  and  because  of  ttae  development  of  new 
materials,  new  machinery  and  other  ttaings  affecting  their  solution.  I  am 
quite  sure  that  sucta  a  progressive  body  as  ttais  will  be  able  to  appreciate 
ttae  Importance  of  attention  to  maintenance  as  well  as  to  construction  prob- 
lems and  that  yon  will  solve  your  own  problems  probably  better  than  an  out- 
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alder  could  tell  yon  how  to  do  them,  but  If  the  experleoce  of  an  outsider,  such 
as  1  mar  call  myself  for  the  moment,  is  of  any  value,  I  am  only  glad  to  give 
It  to  yoa. 

DISCUSSION. 

Quettiott:  How  about  the  road  from  Durham  here?  What  would  you  do 
with  the  old  worn-out  macadam? 

Mb.  Cbobbt.^I  did  not  come  over  that  road,  but  I  may  say  we  have  bad 
that  problem  in  Maryland  to  a  considerable  extent.  We  bave  a  good  many 
miles  of  turnpike  there  and  In  a  way  they  may  be  called  "old  worn-out  ma- 
cadam." We  resurfaced  some  of  these  very  BucceBsfully  and  at  a  fairly  rea- 
sonable cost  l^  simply  looseninK  up  lightly  the  old  surface  with  a  scarifier, 
adding  the  new  crushed  stone  necesaary  for  the  proper  abape  and  surface 
and  rebluding  the  macadam.  Id  some  cases  the  old  atone  was  aufDctently 
.  thick  to  stand  loosening  up  to  a  greater  extent.  In  such  cases  we  loosened 
up  to  a  depth  of  alz  or  eight  Inches,  and  in  doing  so  we  brought  to  the  surface 
large  stone,  together  with  a  lot  of  finer  material.  The  large  material  we  broke 
up  with  hammers;  then  we  harrowed  the  loose  stone  so  as  to  shake  the  fine 
material  down  below  the  surface;  then  we  shaped  the  roadway  and  rolled 
the  stone  down,  binding  it  with  the  aid  of  sand  or  stone  chips  and  water. 
Thus  we  produced  a  very  fair  macadam.  In  some  cases,  however,  we  had 
to  abandon  the  old  roadway  altogether  because  the  location  and  grades  were 
not  right. 

QueatUyn:  Are  you  an  advocate  of  mixing  sand-clay  roads  both  by  dry  and 
wet  processes? 

Ma.  Ckosby. — I  should  do  It  with  both  methods  as  well  as  I  could.  I  put 
more  confidence  and  faith  In  the  flnal  mixing  by  traffic,  and  subsequent  main- 
tenance with  the  harrow  and  drag. 

Question;  What  type  of  harrow  do  you  use  in  mixing? 

Mb.  Cbosbt. — Ordinarily  a  aplke-tooth  harrow,  which  Is  a  little  easier  to 
draw  around  and  works  better  with  light  teams.  I  do  not,  however,  know 
that  it  has  any  particular  advantage. 

Quettion:  Does  it  give  any  more  thorough  mixing  than  the  disk? 

Mb.  Cbosbi.—I  think  to  a  certain  extent  it  would,  in  that  it  Is  a  finer  tool 
than  the  other.  The  disk  barrow,  I  think.  Is  more  likely  to  leave  lumps  of 
clay  with  sand  around  It  than  the  spike  harrow  does.  I  think  the  spike 
barrow  very  likely  can  be  depended  upon  to  break  up  clay  better  than  the  disk 
harrow. 

Mr.  Hughes. — I  do  not  claim  to  know  much  about  the  proposition,  but  1 
agree  with  you  on  the  proposition  that  both  should  be  used  end  then  some  on 
that  proposition  of  harrowing.  I  bad  one  last  year  that  I  considered  the  best 
one  I  ever  ran  up  against,  a  24  disk  barrow,  12  on  the  front  and  12  on  the 
rear,  the  first  cutting  out  and  the  rear  cutting  In.  On  first  sight  It  looked 
like  a  pretty  expensive  proposition  to  run  it  because  It  takes  four  good,  stout 
mules  to  pull  It,  but  it  covers  so  much  space  you  rarely  have  to  run  it  long. 
I  think  It  has  a  beae  of  seventy  feet,  and  is  one  of  the  most  complete  mixing 
machines  1  ever  saw.  In  addition  to  that  I  always  use  a  spike-tooth  harrow 
and  then  some.  If  two  harrows  can  be  used,  you  get  much  better  results. 
As  to  a  choice  between  the  two,  I  would  recommend  the  disk  barrow,  followed 
by  the  spike-tooth,  but  If  you  cannot  get  but  one.  I  would  take  the  spike-tooth. 

Question;  Have  you  had  any  experience  with  glutrin  on  sand-clay  roads? 

Mr.  Crosby. — 1  have  used  glutrin  In  a  number  of  forms.    In  some  cases  it 
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has  not  been  economical,  althougb  It  baa  done  exactly  wbat  ve  wanted  tt  to 
do.  Ab  regardB  sand-clay  or  Kravel  roads,  Elutrin  will  considerably  add  to 
the  binding  qualities  of  certain  kinds  of  clay  wbich  may  be  found  available 
lor  sand-clay  roads  or  may  i>e  present  In  gravel. 

Ordinarily  these  clays  either  In  the  gravel  or  by  tbemeelves  would  not  give 
satisfactory  binding  results,  but  it  tbey  are  used  wltb  the  gravel  or  with  the 
clay,  to  make  the  mixture,  with  the  addition  of  glutrin,  they  will  give  entirely 
satisfactory  resulta.  It  seeme  to  have  an  action  on  the  clay  which  increaaea 
its  elasticity:  aod  In  the  following  spring  when  wet  weather  conditions  first 
begin,  a  rather  sticky  condition  of  the  surface  will  bave  to  be  looked  out  for, 
because  it  puts  the  road  In  a  tender  condition.  It  Is  very  likely  to  be  dam- 
aged by  trafBc.  The  remedy,  of  course,  is  to  spread  some  sand  over  It.  but  if 
your  maintenance  organization  is  not  sufficient  to  take  care  of  that  tender 
condition  of  the  road,  there  may  be  some  danger  of  nsing  glutrin  too  late  In 
the  year.    If  used  early  In  tbe  year,  that  condition  will  not  appear  in  most 

Question:  What  do  you  think  of  bituminous  materials  for  sand-clay  roads? 

Mh.  Cbosht.— J  have  had  no  experience  with  them.  J  do  not  see  why  they 
should  not  be  used  under  some  conditions.  Under  other  conditions  I  should 
hesitate  to  use  tbem.  I  might  explain  by  showing  that  bituminous  material 
and  sand  will  mix  together  and  form  a  carpet  very  satis factorliy,  but  bitumln- 
out  materials  and  clay  or  finely  divided  material  similar  to  clay  form  a  com- 
bination which  In  wet  weather  is  likely  to  turn  Into  a  disagreeable,  black, 
greasy  mud.  Now  it  will  depend  on  the  sandlneas  or  clayeyneas  of  tbe  road 
as  well  as  upon  the  character  of  tbe  bituminous  material  as  to  .whether  the 
use  of  the  bituminous  material  and  sand-clay  mixture  can  or  cannot  be  prop- 
erly made. 

Question:  Do  you  think  where  you  have  a  concrete  base  something  like 
sheet  asphalt,  that  It  pays  to  put  concrete  back,  using  cement,  or  clean  rock 
and  then  put  bitumen  back? 

Ma.  Cbobbt. — If  1  had  a  concrete  base  in  the  first  place,  and  it  was  broken 
all  the  way  through,  I  should  put  concrete  back  every  time,  ae  it  will  bold 
better. 

There  is  one  important  thing  to  remember  in  connection  with  road  con- 
struction, and  that  Is.  providing  for  a  system  of  maintenance.  I  did  not 
bring  it  out  because  It  applies  to  the  construction  end.  That  is,  the  greater 
uniformity  you  can  secure  ia  the  road  course,  the  better  road  you  have.  Now 
If  you  CBji  get  an  absolutely  uniform  surface,  both  as  to  thickness  and  pro- 
portion and  size,  quality  and  fineness  of  surface,  the  greater  the  uniformity 
of  wear  that  will  be  had  on  that  surface,  and  the  greater  the  uniformity  of 
wear.  It  Is  evident,  the  less  need  of  repair  to  the  road.  If  there  happens  to 
be  a  little  soft  spot  In  a  macadam  road,  that  will  wear  out  and  you  will  have 
a  bad  place  formed;  whereas  If  It  Is  uniformly  surfaced,  the  whole  thing 
would  wear  down  uniformly  and  you  would  have  no  repairs  theoretically 
until  you  have  worn  tbe  whole  surface  thin.  In  my  judgment,  J  should  very 
much  prefer  to  have  that  concrete  base  restored  so  as  to  get  uniformity  back 
again  into  the  surface. 

THURSDAY  AFTERNOON. 

Bridges  and  CalTerls 

Dr.  Pratt:    Mr.  Fleming,  of  the  Newport  Culvert  Company,  will 

open  the  discussion  this  afternoon  in  connection  with  culverts.     There 
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are  fonr  types  of  culvert — terra  cotta,  concrete,  cast  iron,  and  corru- 
gated metal  culverts.  I  do  not  believe  any  of  us  is  in  a  position  at  the 
present  to  say  what  one  type  of  culvert  can  replace  all  others  all  the 
time.  There  may  be  a  place  for  each  and  the  use  of  any  certain  kind 
will  very  often  depend  on  location  and  road  conditions  under  which  the 
culvert  is  to  be  used. 

GENERAL  DISCUSSION. 

Mb.  PLEMina. — I  feel  rather  out  of  place  here  talking  about  culvertB,  because 
I  am  not  a  practical  road  or  culvert  man.  I  know  that  a  culvert  Is  a  ring 
with  a  hole  In  it  that  you  atlek  uuder  the  ground  and  let  the  water  run 
.  through,  and  that  lets  toe  out.  But  I  am  here  to  diacuaa  the  quality  of  metal 
that  enters  Into  the  coiiHtructlon  of  metal  cuWerta.  Now  there  seems  to  be 
some  misapprehension  on  the  part  at  a  few  road  builders  that  a  metal  culvert 
Is  a  sort  of  a  transient  thing  and  that  In  the  course  of  a  few  years  it  rusts 
out  and  you  will  have  to  replace  it. 

In  the  tlret  place,  we  have  our  idea  at  sheet  metal  rusting;  we  have  con- 
ceived It  entirely  through  eiperiments  with  thin  sheets.  Up  to  about  ten  or 
fifteen  years  ago,  road  people  were  raising  such  a  howl  about  the  rusting 
of  steel  that  the  steel  companies  t>egaD  to  all  wake  up  and  try  to  find  out 
what  was  wrong  with  the  steel;  so,  since  that  time  we  have  had  several  trig 
concerns  greatly  improve  the  quality  of  the  material  entering  into  their 
sheets.  Now,  l  might  say,  the  condemning  of  steel  has  come  about  particu- 
larly through  the  employment  of  very  light  sheets.  The  consumer,  aa  you 
alt  know,  wants  swnethlng  cheap.  He  orders  the  lightest  kind  of  a  sheet, 
and  expects  It  to  last  a  lifetime.  He  orders  a  2S  gauge  sheet  and  the  manu- 
facturer has  perhaps  given  him  a  30-gauge;  in  other  words,  he  haa  swindled 
him.  Now  a  30-gauge  sheet  Is  entirely  too  thin,  and  tt  ts  no  wonder  that  any 
kind  of  material  would  fall  without  any  more  body  than  that. 

When  we  come  to  the  subject  of  metal  culverts,  we  are  still  handling  sheet 
iron,  but  sheet  Iron  with  body  to  it  For  instance,  16-gauge  sheet  which  I 
think  Is  the  kind  usually  put  into  culverts,  is  1-32  of  an  Inch  thick.  Now 
there  is  considerable  body  to  that  sheet.  When  a  heavy  gauged  metal  begins 
to  rust,  some  people  might  think  it  is  only  a  question  of  a  very  short  time 
till  it  is  going  to  rust  through.  I  have  had  one  occasltm  here  not  very  long 
ago  to  notice  that  in  connection  with  culverts.  One  ol  our  customers  or 
somebody  returned  to  our  plant  a  piece  of  steel  culvert  about  six  inches 
square  that  had  rust  spots  on  It;  the  spelter  was  gone  and  that  person  claimed 
that  that  material  had  begun  to  decay  and  that  It  was  absolutely  useless. 
Now  he  was  borrowing  trouble  before  It  arrived.  He  simply  did  not  know 
the  condition  or  what  was  going  to  take  place  In  that  culvert  in  the  future. 
It  was  a  12-guage  culvert  with  lots  of  body  to  It.  I  cleaned  tt  out  thoroughly 
and  It  measured  .001  ol  an  Inch.  Now  that  culvert,  I  know,  would  not  have 
eaten  through  there  In  a  long  time.  There  would  not  be  a  hole  in  more  than 
twenty  years,  because  the  metal  was  so  thick  that  when  corrosion  takes  place 
It  sloughs  oft  a  little,  but  there  Is  HtUl  a  lot  of  the  sheet  left. 

The  steel  companies  In  advertising  a  slow  rusting  material  have  been 
guided  by  what  we  call  the  electrolitlc  theory  of  erosion.  In  brief,  a  theory 
that  says  Iron  rusts  because  It  passes  into  solution  with  vrater  that  gets  on 
It  and  that  solution  corrodes  or  forms  an  electrollte;  an  electric  current  flows 
through  that  and  causes  mating.    We  have  worked  along  that  basis  and  made 
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a  great  Improvement  In  the  qualltj'  of  these  sheets.  We  have  eliminated 
an  ezcese  of  sulphur  or  phosphorus  or  manganese  from  common  steel  which  is 
detrimental.  When  these  elements  are  eliminated  we  bave  a  material  that  is 
unquestionably  better  than  the  steel  which  contains  It;  but  in  our  clays  we 
have  found  out  through  repeated  and  costly  experiments  that  the  pure  Iron 
has  not  gone  far  enough.  There  la  a  step  further.  For  instance,  if  we  could 
-  sell  a  material  with  4  per  cent  of  nickel  In  it  to  the  conaumera  of  culverts, 
we  would  make  that  sort  of  material  and  I  believe  It  would  outlast  a  12-gauge 
culvert.  But  to  come  down  to  material  that  is  marketable,  that  we  can  sell 
for  a  price  that  would  Justify  us  making  It,  we  found  that  a  email  addition 
of  copper  retards  Its  corrosion.  Now  there  has  been  a  great  deal  of  talk 
about  this  copper  proposition  In  metal  culvertsi  some  of  the  enemies  of 
copper  claiming  that  it  is  an  Impurlt]'. 

Now,  gentlemen,  copper.  If  It  Is  an  impurity,  is  a  costly  Impurity  for  our 
company.  We  manufacture  pure  iron  contatntng  no  copper,  and  we  deliberately 
put  In  a  certain  percentage  of  copper  when  copper  1b  fourteen  cents  a  pound. 
Now  we  always  have  and  always  will  find  this  Idea  or  scheme  of  trying  to  call 
Bomethlng  wo  put  in  there  to  give  virtue  to  the  material,  an  Impurity.  This 
is  a  peculiar  situation.  There  are  four  or  Ave  reputable  companies  making 
good  metal  culverts.  Yet  all  five  of  these  companies  (there  may  be  six,  but 
I  consider  there  are  only  four),  If  you  will  ask  each  one  of  these  companies 
which  is  the  best,  they  will  say  that  theirs  la  the  best.  They  will  cite  costly 
and  expensive  tests  proving  their  statments-  Then  somebody  la  wrong.  Who 
is  it?    That  Is  the  thing. 

The  American  Society  for  Testing  Materials,  containing  over  two  thousand 
of  the  leading  HClentlflc  men  of  our  country,  have  appointed  a  committee  of 
thirty  men,  of  which  I  am  a  member,  to  carry  on  unbiased  corrosion  testa. 
We  are  going  to  put  on  six  hundred  sheets  made  all  over  the  country  of 
different  brands  in  three  different  places  In  the  country.  The  results  of  that 
test  will  tell  which  one  of  those  four  of  five  companies  is  telling  the  truth 
and  the  four  or  five  who  are  lying. 

I  represent  one  of  the  companies  who  say  they  are  carrying  on  corrosion 
tests.  There  Is  absolutely  no  question  in  my  mind  as  to  how  this  test  la 
going  to  come  out.  In  two-thirds  of  the  cases  the  copper  iron  was  decidedly 
the  best  and  at  the  end  of  the  time  when  one-half  of  the  material  had  abso- 
lutely failed,  our  material  contained  absolutely  no  boles.  Out  of  about  twenty- 
three  cases  tested,  or  something  like  that,  our  material  was  the  last  to  have 
holes  clear  through  the  sheet.  Now,  whether  I  am  telling  you  the  truth  or 
not  you  do  not  know,  but  you  can  wait  Ave  or  six  years  and  find  out  from 
the  reports. 

Dr.  Walker,  the  other  day  in  New  York,  at  a  meeting  of  the  Industrial 
Chemists  Society,  made  the  statement  that  the  greatest  advance  made  In  re- 
cent years  in  the  manufacture  of  steel  waa  in  finding  out  that  the  addition 
of  a  small  amount  of  copper  to  tbe  metal  greatly  retarded  corrosion. 

As  far  as  the  durability  of  metal  culverts  is  concerned,  I  am  free  to  say 
that  I  believe  that  any  of  our  well-made  culverts  by  reputable  steel  and  Iron 
concerns  will  give  excellent  service  and  I  do  not  believe  you  have  anything 
to  fear  through  the  short  life  of  a  metal  culvert  compared  with  other  culverts. 
The  situation  is  that  there  are  a  great  many  experiments  to  be  tried  and 
that  there  is  still  room  for  many  different  Ideas  snd  It  is  quite  natural  that 
all  people  should  not  agree  on  It.    It  is  difficult  to  look  over  the  experiments 
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tliat  bave  already  been  tried  and  to  get  tbem  lined  up  eo  that  you  can  form 
any  one  opinion  from  Uiem.  Teatlns  these  materials  Is  part  at  my  biialn«aa. 
I  vas  Interested  the  other  day  In  reading  whe^e  certain  railroads  had  turned 
oyer  a  set  of  samples  for  experiment  to  the  University  of  Illinois  to  be  tried 
out  impartially  as  to  their  durability.  3ome  of  the  metals  contained  copper, 
some  did  not;  and  when  these  experiments  were  finished  In  many  cases  the 
copper  showed  a  much  greater  durability.  The  experimenters  from  the  col- 
lege immediately  wrote  to  the  people  and  asked  tbem  why  they  bad  allowed 
this  Impurity  to  come  in,  and  the  people  frankly  explained  that  they  had  been 
to  a  great  deal  of  expense  to  put  it  In  to  prevent  rusting.  A  long  time  weather 
test  showed  that  It  was  so.  Now  we  have  another  experiment  by  Chapman, 
Chief  Engineer  of  the  Weetingbouse  Electric  Company,  of  New  York,  wbo 
exposed  two  sheets  of  metal,  one  composed  of  pure  iron  and  the  other  of 
ordinary  steel.  He  clipped  pieces  from  those  sheets  and  placed  them  in  sul- 
phuric acid  for  a  few  hours.  At  the  end  of  the  time  the  pure  Iron  sheet  was 
practically  perfect,  and  the  steel  sheet  was  all  to  pieces.  After  one  year  be 
was  very  much  surprised  to  find  the  steel  sheet  was  the  better  of  the  two. 
There  te  a  great  deal  about  metal  admixtures  that  we  do  not  know  yet. 

OuesHon:  Is  It  true  that  either  pure  iron  or  iron  and  copper  corrodes  more 
rapidly  under  the  influence  of  dry  or  wet  weather? 

Mr.  Fleming's  talk  brought  out  a  point  In  regard  to  the  effects  of  weather 
and  the  thickness  of  iron.  There  is  at  the  present  time  some  dispute  as  to 
how  rapidly  Iron  rust  can  extend  Into  a  bar  or  maaa  of  iron.  There  Is  a 
difference  of  opinion.  Some  had  an  idea  that  after  the  rust  once  starts  and 
the  mass  of  Iron  is  coated  with  rust,  that  the  rusting  process  was  going  on 
very,  very  slowly  by  the  protection  of  Iron  by  the  coating  of  rust;  but  as  It 
was  cleaned  off.  It  began  to  go  on  still  more  rapidly. 

Ms.  Palus. — Now  the  question  has  been  advanced  that  tbe  reason  we  could 
use  this  grade  of  iron  in  making  culverts  was  that  we  had  a  particular  type 
of  Iron,  an  open  hearth  Iron,  a  nearly  pure  metallic  iron,  and  that  it  resists 
corrosion  better  than  tbe  other  forms  of  iron  or  steel.  An  experiment  I  would 
like  to  see  made  la  that  culverts  made  of  such  Iron— nearly  pure  Iron  known 
as  open  hearth  iron— be  put  In  the  ground  and  kept  there  without  any  coating 
at  all  to  see  tbe  action  of  the  chemicals  contained  In  the  ground  which  come 
Id  contact  with  the  outside  of  the  culvert  and  tbe  water  passing  through  and 
the  action  of  the  atmosphere  on  the  Inside  of  tbe  culvert.  More  stress,  how- 
ever, is  laid  upon  the  covering  of  the  culvert.  If  you  take  ordinary  steel 
and  coat  It  with  Hpelter,  the  spelter  Is  very  apt  to  peel  or  blister,  and  ■ 
when  tapped  it  will  come  off.  That  raises  the  question  to  my  mtnd,  how 
can  we,  in  regard  to  corrugated  metallic  culverts,  consider  tbe  spelter  as 
making  tbe  main  value  of  the  culvert? 

Mr.  Fleming. — Two  factors,  atmospheric  conditions  and  conditions  brought 
about  by  whatever  action  the  earth  Itself  might  have  upon  the  outside  of  the 
culvert,  and  the  atmosphere  on  tbe  inside. 

Mb.  Pbatt. — We  have  not  used  to  any  great  extent  the  cast  Iron.  I  made 
the  statement  that,  personally,  I  believed  It  would  be  better  to  use  one  particu- 
lar kind  of  culvert  In  a  particular  place  more  advantageously.  For  Instance, 
you  take  in  the  western  part  of  the  State  where  you  are  constructing  a  road 
some  distance  from  a  railroad  point,  and  to  reach  this  road  you  have  to  go 
over  a  very  bad,  rough  road.  I  want  to  use  a  pipe  of  considerable  diameter. 
Is  It  cheaper  and  better  to  haul  tbe  terra  cotta  pipe  and  put  that  In  than  It  is 
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to  bu7  the  corrugated  Iron? .  We  have  used  tbe  corrugated  Iroa  In  certain 
Bectloas  at  North  Carolina  and  It  reached  lU  destination  In  good  shape.  Other 
engineers  report  that  certain  corrugated  iron  they  used  crushed;  while  others 
report  that  theirs  held  up  under  embankments  and  showed  no  tendency  to 
break.  We  do  know  that  In  laying  the  terra  cotta  we  must  be  careful  about 
how  tbe  earth  comes  In  contact  with  it.  With  the  corrugated  Iron  we  are 
snppoaed  to  be  able  to  use  that  practically  flueh  with  the  road  surface  It  we 

Repbesdrtatite  from  Pomona  Terba  Cotta  Coufant. — There  Is  a  certain 
percentage  of  terra  cotta  pipe  that  is  apt  to  break  during  burning  of  the  pipe, 
before  It  cornea  out  to  be  put  Into  tbe  distributing  rooms.  A  pipe  which  is 
'  cracked  does  not  ring.  There  waa  never  any  formula  for  pipe.  The  American 
Society  for  Testing  Materials  last  year  at  its  meeting  In  Atlantic  City,  adopted 
a  standard  of  specifications  for  sncb  pipe,  and  some  excellent  work  has  been 
done  by  an  engineer  of  the  College  of  Iowa,  who  worked  up  some  tables,  and 
that  today  is  the  only  correct  mathematical  data  that  we  have  on  It. 

Mb.  Oalvih  op  The  Cabouna  Hbtal  Psouocrrs  Coupant.— I  believe  there 
are  a  lot  of  engineers  who  buy  pipe  like  we  poor  folks  buy  fumltitre,  knowing 
very  little  about  what  we  are  purchasing.  Frmn  my  experience  there  la  a 
vast  difference  in  the  steel  and  Iron.  Aa  to  which  Is  right  and  which  is  wrong 
la  another  question.  There  ought  to  be  some  specifications  drawn  up  by  en- 
gineers which  they  themselves  believe  to  be  right  and  which  the  manufac- 
turers can  follow.  It  Is  wrong  to  Invite  culvert  manufacturers  to  bid  on  any 
particular  number  of  feet  of  culvert,  not  specifying  gauges  or  quality  of  ma- 
terial. I  would  say,  as  a  manufacturer,  that  you  would  relieve  us  of  a  won- 
derful lot  of  trouble  If  you  could  and  would  draw  up  a  set  of  speclflcations 
that  you  yourselves  think  should  be  adhered  to.  We  assure  you  that  we  will 
ship  you  the  materials  under  the  speclflcations  that  you  give  us.  That  Is  the 
only  way  to  conduct  any  business :  have  something  to  follow  and  do  not  permit 
everybody  to  run  along  and  express  hia  opinion  and  argue  the  question  out. 
I  recommend  to  you  engineers  that  you  draw  up  a  set  of  specifications,  men- 
tioning gauge,  chemical  analysis,  If  necessary,  or  aggregate  of  total,  and  then 
those  that  get  in  on  that  specification,  get  In  on  it  and  those  that  cannot, 
stay  out 

My  only  advice  as  a  manufacturer  would  be  to  get  up  a  set  of  specifications, 
follow  it  and  Insist  that  those  who  bid  on  it  put  up  a  guarantee  that  they 
deliver  the  material  under  these  Bpeciflcatlons. 

I  might  say  that  it  Is  questionable  as  to  which  is  tbe  best  culvert.  I  do 
not  believe  that  any  of  you  engineers  can  relate  any  special  Instance  where 
a  guaranteed  metal  culvert  has  gone  to  the  bad  unless  under  some  strange 
conditions.  They  are  sold  all  over  the  United  States  and  they  give  real  good 
service. 

Terra  Cotta  Culverts 

Digest  of  Remarks  by  Benjamin  Bsooeb,  Representative  of  the  International 

Clay  Products  Bureau. 

The  road  culvert  has  never  received  the  engineering  attention  which  it 
deserves,  although  It  is  absolutely  tbe  only  part  of  a  road  which  can  be  called 
thoroughly  permanent  and  which  would,  therefore,  deserve  the  greatest  pains 
to  make  it  bo.  It  has  too  often  been  turned  over  to  the  entire  discretion  of 
men  not  versed  In  engineering  and  has,  therefore,  suffered  accordingly. 
While  almost  any  county  engineer's  office  will  be  full  of  plans  of  bridges,  no 
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Standard  culvert  deelKDs  can  be  found  among  the  drawlngB.  This  Is  partly 
becauBe  to  hire  an  engineer  to  destgn  a  culvert  would  cost  more  than  the 
culvert. 

To  meet  this  difficulty  It  1b  a  rerj  eas?  matter  to  employ  one  mglaeer  to 
design  a  standard  culvert,  IndlcBttDg  the  general  method  of  construction  and 
giving  detailed  dimensions  In  terms  of  tlie  diameter  of  tbe  pipe,  so  that,  no 
matter  what  the  slie  or  location  of  the  culvert  within  certain  wide  limits, 
the  same  standard  plan  can  be  used  and  the  same  good  reeulls  can  be  ob- 
tained as  In  the  design  and  construction  of  large  bridges. 

The  United  States  Office  of  Public  Roads  has  repeatedly  called  attention  to 
the  futility  of  building  culverts  without  head  walla;  and  no  matter  what 
material  the  culvert  is  build  ot  this  standard  design  should  Include  very 
adequate  head  walls. 

The  United  States  Office  of  Public  Roads  has  also  called  attention  to  the 
futility  of  a  culvert  unless  the  ditches  leading  to  it  are  kept  clean  and  the 
weeds  cleared  from  Its  ends,  so  as  to  allow  the  free  passage  of  water.  One 
reason  for  giving  the  head  wall  ample  length  Is  to  insure  that  the  earth, 
falling  from  both  ends  on  a  slope  of  1^  to  1,  shall  not  fall  Car  enough  to 
clog  the  pipe. 

This  precaution  against  the  stoppage  of  culverts  brings  up  a  point  greatly 
In  favor  of  building  them  of  vitrified  clay  pipe.  Measurements  taken  on  long 
lines  of  vitrified  clay  drain  tile  In  Iowa  under  the  direction  of  the  Iowa  State 
College  of  Agriculture  and  Mechanic  Arts,  indicate  that  the  coefficient  of 
friction  as  applied  to  Kutter'a  formula  Is  not  greater  than  .011,  while  on  tbe 
other  hand  measurements  taken  with  great  care  on  the  corrugated  metal 
temporary  outfall  sewer  at  El  Paso  indicate  the  coefficient  of  friction  for 
corrugated  surfaces  Is  .022.  Applying  these  'different  coefficients  of  friction 
to  a  24-Inch  culvert  on  a  one  per  cent  grade  shows  that  when  a  culvert  Is 
running  about  one-quarter  full — In  other  words  during  the  period  when  slit 
is  likely  to  occur — the  velocity  of  the  water  through  the  smooth-bore  vitrified 
clay  pipe  culvert  Is  about  six  feet  per  second,  whereas  through  the  corrugated 
pipe  It  is  only  2A  feet  per  second. 

In  order  to  Illustrate  my  point  about  the  standard  design  of  culvert  and 
to  draw  the  attention  of  road  engineers  in  that  direction,  I  have  prepared  a 
set  of  drawings  and  tables  on  this  plan,  copies  of  which  will  gladly  be  for- 
warded to  any  one  addressing  the  International  Clay  Products  Bureau.  Kansas 
City,  Mo.;  and  at  the  same  time,  In  order  to  Increase  the  Interest  In  thla  type 
of  culvert  and  to  call  to  mind  the  superior  characteristics  of  vitrified  clay 
pipe  for  this  purpose,  1  have  presented  a  few  photographs  showing  the  manu- 
facture of  the  pipe — not  as  it  was  formerly  made  In  North  Carolina,  but  as 
It  Is  now  made,  starting  with  the  hardest  kind  of  shale  instead, of  mere  sur- 
face clay,  and  using  the  most  modern  type  of  machinery. 

The  shale,  having  reached  the  factory  by  railroad,  is  carried  by  belt  con- 
veyors to  what  is  known  as  the  dry  mills,  these  being  horizontal  circular  per- 
forated tables  of  metal  revolving  under  heavy  steel-shod  rollers.  As  the  mate- 
rial is  reduced  to  tbe  fineness  of  sand  by  these  rollers  It  passes  down  through 
the  perforations  and  Is  next  conveyed  to  storage  bins  and  sifted,  that  material 
which  Is  rejected  by  the  sieves  being  returned  to  the  rollers  to  he  ground 
again.  The  sifted  or  screened  material  then  passes  to  the  wet  pans  or  wet 
mills  and  Is  there  mixed  or  kneaded  with  water  under  a  similar  system  of 
heavy  rollers  until  it  Is  of  the  consistency  of  very  stiff  putty.    In  this  state 
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It  goes  to  the  press,  wbich  Is  a  combination  of  tvo  cylinders  one  above  the 
otber,  each  with  a  piston  connected  by  a  long  piston  rod.  The  upper  cylinder 
receives  steam  from  the  boilers  above  the  pUton,  the  lower  cylinder  receives 
clay  below  the  piston. 

Since  the  upper  piston  Is  several  times  larger  than  the  lower  one,  many 
times  the  steam  pressure  is  exerted  on  the  clay.  This  great  pressure  compels 
It  to  take  the  shape  of  the  socket  of  the  pipe,  and  when  the  bottom  part  of 
the  clay  cylinder  Is  removed  the  pressure  from  above  forces  out  the  clay  Just 
as  macaroni  is  forced  from  the  press,  and  the  parallel  barrel  part  of  the  pipe 
is  thus  formed. 

The  drying  of  the  pipe  la  not  left  to  a  matter  of  chance  or  weather,  but  is 
conducted  In  large  rooms  with  slatted  floors  under  which  an  extensive  net- 
work of  steam  pipes  maintains  an  even  temperature  day  and  night  the  year 
around.  Having  been  dried  to  hardness  In  the  course  of  five  or  six  days,  tbe 
pipes  are  then  stored  in  stacks  In  circular  brick  kilns  and  flres  applied  to 
them  through  six  or  eight  openings  around  the  circumference  of  the  kilns 
In  sucb  a  way  that  the  flame  does  not  play  directly  on  the  pipes  but  Is  de- 
flected to  the  domed  roof  of  the  kiln,  from  which  the  heat  Is  reflected  down 
evenly  upon  them.  The  Increase  In  temperature  is  very  gradual  for  the  flrst 
few  days  and  Anally  reaches  2,000  degrees  F.  At  this  temperature  all  the 
inflammable  or  perishable  Ingredients  of  the  clay  have  been  burned  away, 
leaving  only  that  which  is  indestructible.  This  Indestructible  part  is  reduced 
by  vllrlflcatlon  or  melting  to  the  condition  of  maximum  density,  making  it 
Impervious  to  water  or  any  destructive  agency  from  without. 

This  "trial  by  Are"  largely  accounts  for  tbe  extremely  long  life  of  vltrifled 
clay  pipe  In  service  and  enables  us  to  show  photographs  of  pipe  made  as  long 
ago  as  7.000  years  by  Egyptian  engineers.  As  a  flnlabing  touch  to  the  pipe,  eatt 
is  thrown  into  the  flres  when  tbe  vllrlflcatlon  has  reached  the  proper  point, 
and  this  salt  combines  with  the  clay  In  such  a  way  as  to  cover  the  outer  sur- 
face of  the  pipes  with  a  thin  layer  of  glass.  It  remains  then  but  to  allow 
the  pipes  to  cool  gradually  and  to  crate  them  up  securely  In  cars  for  shipment. 

The  following  copies  of  specifications  for  corrugated  metal  pipe 
and  proposed  bid  for  corrugated  galvanized  culverts  were  distributed  to 
the  institute: 

United  States  GoTemmeat  Speflfleatlong  for  Cormgated  Metal  Pipe 

Corrugated  metal  pipe  shall  be  made  from  metal  of  not  less  than  sixteen 
(16)  United  States  Standard  Gauge  for  pipe  having  a  diameter  of  20  inches 
or  less  and  not  less  than  fourteen  (14)  United  States  Standard  Gauge  for 
pipe  between  20  inches  and  36  Inches  in  diameter. 

The  metal  shall  carry  not  less  than  two  ounces  of  prime  spelter  per  square 
foot,  uniformly  distributed.  The  coating  shall  be  of  such  nature  that  It  will 
not  peel  oft,  and  any  bare  or  uncoated  spots  shall  constitute  a  sufflclent  cause 
for  rejection. 

The  joints  shall  flt  evenly  and  close,  and  the  Jointed  pipe  shall  be  straight, 
circular  in  section,  true  and  rigid. 

All  rivets  used  In  the  fabrication  of  the  culvert  pipe  shall  be  of  tbe  same 
quality  of  metal  as  the  pipe,  thoroughly  galvanUed,  and  shall  be  not  less 
than  one-fourth  Inch  la  diameter  for  sixteen  (16)  gauge  pipe,  nor  less  than 
tbree-eights  inch  In  diameter  for  fourteen  (14)  gauge  pipe. 
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Longitudinal  Joints  ehall  Iiave  rivets  driven  In  the  valley  of  eacli  corruga- 
tion and  tbe  rivets  aball  be  spaced  not  more  tban  G  Inches  apart  In  transverse 
joints.  The  rivets  shall  be  driven  In  auch  a  manner  that  the  sheets  are 
drawn  tightly  together,  so  that  they  will  completely  fill  tbe  holes  In  the  sbeeta 
and  will  have  neat,  workmanlike  semi  spherical  heads  and  ehall  be  at  least  one 
Inch  from  the  edges  of  the  sheets. 

Field  joints  shall  consist  of  bands  not  less  than  S  Inches  In  width.  These 
bands  shall  be  made  from  the  same  material  as  tbe  pipe  and  shall  be  prop- 
erly fitted  with  malleable  cast  iron  lugs,  provided  with  bolts  not  less  tban 
%  inch  In  diameter.  In  snch  manner  that  a  secure  and  Ann  connection  may 
be  made. 

Cormgated  Iron  Culfert  Specifications 

MATERIAL: — (a)  The  metal  composing  the  Corrugated  Pipe  shall  show 
an  iron  content  detenntned  by  ditterence  of  at  least  99.84  per  cent  pure  iron; 
that  Is,  the  base  metal  shall  not  show  more  than  .16  of  1  per  cent  impurities, 
namely,  .11  of  1  per  cent  in  the  aggregate  of  carbon,  manganese,  phosphorus, 
Bulpbur,  silicon,  oxygen,  hydrogen  and  nitrogen  with  not  over  .05  of  1  per 
cent  of  copper  and  must  be  of  uniform  and  homogenous  composition.  A 
variation  of  not  to  exceed  .02  of  1  per  cent  In  the  above  mentioned  total 
Impurities  shall  be  allowed  covering  tbe  recognized  analytical  variations  be- 
tween expert  chemists. 

(b)  All  sheets  besides  being  of  the  analysis  as  stipulated  In  the  foregoing 
paragraph,  shall  be  free  from  blisters,  seams,  slab  or  other  foreign  substances. 

(c)  All  sheets  must  be  of  the  gauge  as  represented,  subject  to  the  custom- 
ary allowance  of  2%  per  cent  for  variation,  as  per  act  of  Congress,  July  1, 
IS93. 

QALVANIZINO :— Tbe  metal  shall  be  galvanized  by  the  hot  rolling  process, 
tbe  zinc  spelter  to  be  of  the  first  quality  and  not  less  than  two  ounces  to  the 
exposed  surface  ot  one  square  foot  of  metal.  The  metal  shall  be  galvanized 
before  corrugated.  Tests  for  weight  of  ztnc  spelter  aball  be  made  by  the  lead 
acetate  method. 

CONSTRUCTION:— All  pipe  shall  be  riveted  and  of  full  circle  and  with 
riveted  seams  and  lap  joints  made  tight.  The  rivets  shall  be  guaranteed  ol 
tbe  same  analysis  as  the  metal  used  in  the  manufacture  of  the  culverts. 
5-16"  rivets  shall  be  used  In  all  diameters  up  to  4S"  inclusive,  and  %"  rivets 
for  diameters  larger  tban  48".  On  all  culverts  of  a  diameter  under  30",  there 
shall  be  one  rivet  In  each  corrugation  and  on  all  culverts  30"  In  diameter  and 
over,  there  shall  be  two  rivets  la  each  corrugation.  All  rivets  at  clrcum.- 
ferentlal  joints  shall  be  placed  not  more  than  S"  apart  from  center  to  center. 
Each  culvert  shall  be  made  In  one  piece  except  when  too  long  for  economical 
handling,  in  which  case  sections  shall  be  equipped  with  coupling  bands. 

TESTS; — Two  pieces  each  not  less  than  4"  square  may  be  cut  from  any 
section  of  pipe  so  furnished,  one  to  be  tested  by  the  purchaser  and  the  other 
by  the  manufacturer  alter  galvanizing  has  been  removed.  II  said  pieces  are 
found  by  the  purchaser  to  contain,  contrary  to  tbe  manufacturer's  guarantee, 
a  greater  percentage  of  Impurities  tban  called  for  in  the  specifications,  then 
a  third  party,  who  shall  be  a  Metallurgical  Chemist  of  recogntsed  standing 
and  satisfactory  to  both  the  first  and  second  parties  shall  make  a  checking 
test  from  the  two  pieces  In  question.  In  case  he  finds  the  metal  to  be  below 
specifications,  then  the  consignment  may  be  rejected  without  obligations  by 
purchaser. 
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OAUOE  or  MATERIALS:— The  BUndard  gaoge  shall  be  the  United  States 
Standard  Gauge,  (a)  For  all  culvertB  under  30"  tn  diameter  the  material 
shall  be  No.  16  gauge,  (b)  For  culverts  thirty  (30)  Inches  in  diameter  and 
not  over  forty-eight  (48)  inches  the  material  shall  be  No.  14  gauge,  (c)  For 
culverts  s^xty  (GO)  Inches  in  diameter  material  shall  be  No.  13  gauge.  For 
larger  elzee  than  eizty  (SO)  Inches  in  diameter  the  material  shall  be  No.  10 
gauge. 

Proposal — Bld§  for  Comgatei  GalTSBlnd  Cnlverts 
To  the of : 

We undersigned,  by  our  authorized  ageat, 

propose  to  furnish  and  deliver  upon  your  order, 

t.  0.  b.,  cars ,  corrugated,  galvanized  culverts  at  the  follow- 
ing net  prices  per  lineal  toot,  and  la  accord  with  the  following  specifications 
and  conditioas  governing  manufacture  and  material: 


84"  10  

The  base  metal  composing  culvert  Is  Icnown  as  

uid  manufactured  by  the  of  

The  culverts  are  manufactured  by ,  of 

CONSTRUCTION: — Style  of  culverts  to  be  knocked  down  form  or  set  up 
ready  tor  installation. 

Culverts  to  be  riveted  In  full  circle,  and  In  continuous  length  or  lengths, 
straight  and  in  workmanlike  manner, 

MEASUREMENTS: — All  diameters  shall  be  the  measurement  on  the  Inside 
of  the  culvert  from  the  two  closest  points. 

OAUOE:— All  Gauges  sball  be  In  accordance  with  those  set  opposite  the 
Indicated  price;  United  States  standard  to  be  recognized  and  Furnished: 

RIVETS:— All  rivets  to  be  used  to  be  of 

Rivets  on  30"  diameter  and  over  to  be  Inch  thickness. 

,  Rivets  on  24"  diameter  and  under  to  be Inch  thickness. 

Rivets  on  24"  diameter  and  under  to  be  singly  or  doubly  riveted. 
In  every  corrugation 
In  every  second  corrugation 
In  every  tourtb  corrugation 
Riveting  to  be  straight 
Riveting  to  be  staggered 
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Rlvete  OD  30"  diameter  and  over  to  be  singly  or  double  riveted. 
In  eveiT  corrugation 
In  every  second  corrugation 
In  every  Tourth  corrugation 
Riveting  to  be  straight 
Riveting  to  be  staggered 

Circumferential  riveting  to  have  rivets  not  lesB  than  

inches  apart. 

Depths  of  corrugations  to  be  not  less  than inches. 

Joint  laps  to  be  not  less  than inches. 

Side  seams  or  longitudinal  laps  to  be  not  less  than   .... 

inches. 

QALTANIZING  to  be  spelter.    Prime  Western  from  virgin  ore,  or 

Spelter  to  contain  at  least per  cent  pure  zinc,  and  not  over of  Iron. 

Both  sides  of  each  square  foot  of  sheets  composing  the  culvert  shall  contain 
at  least ounces  of  spelter. 

All  sheets  to  be  first  class,  free  from  blister  or  signs  of  cracking. 

BASE  MATERIAL: — Base  metal  composing  the  culvert  shall  be  not  less 

than per  cent  pure  iron  taking  Into  account  all  foreign  substances, 

gases  or  metal  alloys. 

COMPOSITION: — The  composition  of  the  base  metal  shall  be: 

Carbon   

Silicon    

Copper    

Oxygen  

Hydrogen    

Phosphorus    

Manganese 

Sulphur    

Pure  Iron 

Nitrogen 

100  per  cent. 

A  good  and  sufflde&t  surety  bond  issued  by  a  responsible  bonding  company 
shall  be  furnished,  guaranteeing  the  above  analysis,  and  In  default  the  pur- 
chaser shall  retain  payment  until  bond  is  delivered. 

The  purchaser  reserves  the  right  to  withhold  one-half  the  total  amount  of 
invoice  of  any  orders  shipped  under  these  specifications  until  the  tests  and 
chemical  analysis,  herein  designated,  have  been  made;  but  wltb  the  under- 
standing that  such  tests  and  analysis  are  to  be  made  within  sixty  days  from 
receipt  of  culvert  shipment.  Should  It  be  found  that  the  samples  taken  from 
the  culvert  do  not  come  up  to  the  speclflcatlons  herein  indicated  as  to  purity 
and  chemical  analysis,  the  gauge  and  riveting  as  specified,  balance  due  shall 
be  forfeited  by  the  company  furnishing  the  culvert  under  these  specifications, 
and  all  culvert  received  to  become  the  property  of  the  purchaser. 

Any  bidder,  bidding  under  these  specifications  shall  have  the  right  to  take 
the  necessary  sample  from  the  culvert  furnished  under  this  proposal,  and  have 
analysis  made  to  see  that  the  material  is  In  accord  with  the  specifications, 
both  as  to  gauge  and  material  analysis.  If  any  bidder  finds  that  the  specifica- 
tions have  not  been  complied  with  and  so  notifies  the  purchaser  in  writing 
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within  tbirty  days  after  the  delivery  of  the  cuivert,  the  purchaser  may  have 
the  analyBls  verified  by  the  proper  authoritiea  ei]ulpped  for  determlDattoDB 
of  gasea,  and  gauge  verified  by  proper  United  States  Kovemment  department 
Should  it  then  be  found  that  the  Bpeclficatlons  herein  set  forth  have  not  been 
compiled  with,  then  the  penalties  hereinbefore  described  shall  be  asseased 
against  the  bidder  furnishing  the  culvert,  and  all  coeta  ot  verlflcatlons  to  be 
deducted  from  purchase  price  of  the  culvert. 

The  complaining  bidder  shall,  with  his  complaint,  furnish  the  purchaser  a 
certified  check  in  amount  of  one  hundred  (tlOO)  dollars  to  cover  cost  of 
analysis  and  verification,  and  cost  of  same  to  be  assessed  against  the  com- 
plainant If  It  U  found  that  specifications  as  to  gauge,  riveting  and  analysis 
have  been  complied  with. 

The  purchaser  reserves  the  right  to  use  more  or  lees  than  the  amount  in- 
dicated in  the  estimate,  at  the  herein  named  prices  as  accepted,  provided  the 
amount  ordered  shall  not  be  less  than  a  car  lot  quantity  of  mihlmom  weight, 
24,000  pounds. 

As  a  guarantee  of  good  faith  and  faithful  performance  of  contract  awarded 
on  these  specifications,  a  contract  wltl  be  entered  into,  and  certified  check 
made  payable  to  purchaser  to  accompany  proposal,  In  amount  equal  to  25  per 
cent  of  the  total  amount  to  be  purchased  at  prices  herein  shown. 

Each  bidder  waives  any  rights,  other  than  those  mentioned  in  this  specifi- 
cation and  agrees  to  be  governed  by  the  foregoing. 

Respectfully  submitted. 

By  


Dated  at  ,  this  the day  of  . 

Accepted  this  the day  ot ,  19... 


Bridges 

GENERAL  DISCUSSION. 

Ms.  Fallis. — I  am  not  very  well  prepared  to  discuss  bridges  offhand,  except 
In  a  very  crude  way,  but  many  things  come  to  my  mind  in  connection  with  the 
general  subject  of  bridges  which  I  think  would  be  well  to  consider.  There 
are,  of  course,  a  good  many  types  ot  bridges  In  common  use — wood,  concrete 
and  steel  bridges,  and  various  kinds  of  trusses,  floors,  etc.,  all  more  or  leas 
good,  often  very  much  less. 

The  first  thing  to  do  about  a  bridge  Is  to  get  the  foundation  and  build  the 
abutments  and  head  walls  and  piers.  There  are  many  classes  of  material 
for  and  kinds  of  foundations  used  in  the  State  to  a  great  extent — concrete, 
cut  stone,  cement  rubble,  dry  rubble  work  and  steel  cylinder  piers,  and  some- 
time abutments  made  ot  steel  cylinders  are  used.  The  stone  masonry  bridge 
foundation  has  been  used  In  the  past  to  a  greater  extent  than  it  will  be  in 
the  future,  on  account  of  the  popularity  and  security  ot  concrete.  The  stone 
masonry  pier  or  abutment  Is  an  economical  structure  compared  to  the  plain 
concrete,  but  Is  not  so  easily  built,  nor  so  secure  as  concrete.  The  concrete 
foundation  is  better  In  every  respect,  it  you  get  good  concrete  work,  good 
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sand  and  cement,  and  experienced  men  to  build  It.  I  tblnk  one  of  the  greatest 
troubles  we  bave  In  the  State  In  our  construction  work  Is  failure  to  put  men 
on  work  who  know  bow  to  do  tbe  work  tbey  are  expected  to  do.  InefOciency 
of  tbe  man  used  often  causes  tbe  failure  to  get  good  results,  and  when  be 
does  not  get  satUfactor;  results  sometimes  tbe  method  or  the  material  la 
blamed.  Inefflcienc;  te  one  ol  the  chief  trou'tales  we  bave,  and  Is  frequently 
forced  on  us  In  the  false  guise  of  economy,  and  for  reasons  of  political  expedi- 
ency. In  tbe  masonry  abutment,  as  In  every  other  abutment,  the  aub-founda- 
tlon  must  be  capable  of  carrying  tbe  weight  of  tbe  abutment  to  be  built,  and 
In  addition  safety  carry  the  superstructure  and  serrlce  loada  Foundations 
In  all  construction,  and  especially  of  the  larger  bridges,  should  be  carefully 
built.  A  solid  rock  sub-foundation  should  be  used  whenever  possible,  or  pile 
foundation  built  witb  a  proper  care  for  the  loading  can  be  used.  Concrete 
piles  can  be  used,  and  are  recommended  for  such  places  where  solid  rock  can 
be  found  at  a  depth  not  exceeding  ten  or  twelve  feet,  and  can  be  sunk  through 
a  rather  firm  soil  to  such  rock.  Id  using  concrete  for  abutments  or  piers  a 
large  slab  of  concrete,  say  three  or  four  feat  thick,  may  he  used  to  cover  the 
pile— place  it  directly  on  tbe  piles,  and  then  build  the  abutment  or  pier  on 
tbe  slab;  and  it  is  not  Quite  so  Important  to  have  a  continuous  or  solid  pier 
on  it,  In  the  case  of  a  pier,  and  we  can  distribute  the  pile  heads  considerably 
farther  apart  under  a  concrete  slab  like  this  than  would  be  possible  otherwise, 
or  under  any  other  kind  of  masonry  work.  Always  be  sure,  however,  tbat 
tbe  piling  remains  wet  at  all  times  of  the  year. 

The  steel  cylinder  pier  has  been  used  a  great  deal  in  the  State,  but  has  never 
proven  very  satisfactory,  and  I  would  condemn  the  use  of  such  piers  without 
any  exception.  We  can  use  tbe  concrete  pier  at  practically  the  same  cost, 
and  the  stability  of  the  concrete  pier  at  thU  cost  can  be  made  much  greater 
than  the  cylinder  pier,  and  It  is  certainly  more  durable.  There  are  several 
objections  to  the  steel  cylinder  pier.  The  constant  wetting  and  drying  of  tlie 
footing  of  this  pier  will  soon  cause  this  section  of  the  pier  to  corrode  and 
weaken.  The  foundation  under  a  steel  cylinder  pier  Is  very  often  Insecure, 
frequently  wltb  only  two  or  three  piles  at  most  under  It,  and  with  only  the 
few  square  feet  of  area  that  It  has  to  be  carried  on  it  Is  hard  to  get  a  satis- 
factory bearing.  In  some  cases  even  tbe  pressure  from  tbe  wind  brings  a 
considerable  weight  on  one  side,  and  sometimes  that  comes  from  one  direction 
much  more  frequently  than  another,  and  all  those  questions  are  to  be  con- 
sidered. The  weakness  [ram  Inferior  workmanship  Is  often  great.  Tbey  are 
often  filled  with  sand  or  only  a  semblance  of  concrete.  In  one  of  the  western 
counties  some  time  ago  we  took  out  the  concrete  cap  that  tbe  bridge  seat  was 
on  and  found  that  the  contracting  bridge  company  had  simply  filled  the 
cylinder  with  sand  and  put  a  concrete  cap  on  tbe  top.  This  pier  bad  only 
been  placed  a  short  distance  In  the  ground,  but  fortunately  it  touched  the 
edge  of  a  solid  rock  on  one  side.  This  was  not  sufficient  foundation  to  support 
tbat  bridge.  Recently  a  county  In  the  east  made  a  contract  for  a  small  draw- 
bridge, and  on  visiting  the  site  after  three  of  tbe  piers  bad  been  put  In,  I 
happened  to  get  the  opportunity  of  seeing  tbe  fourth  one  when  placed.  Tbe 
contract  called  for  the  driving  of  four  plies  under  each  cylinder,  but  the  con- 
tractor had  found  some  old  railroad  scrap  pile  and  gotten  four  pieces  of  20- 
pound  steel  rails  about  six  or  eight  feet  long  and  had  driven  three  of  these 
under  each  cylinder  in  order  to  take  the  place  of  four  piles  specified.  I  re- 
ported the  tact  to  the  commtseloners  and  they  telegraphed  tbe  contractor 
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that  tbey  would  not  receive  the  bridge  unlesB  the  pile  (oundatloos  were  prop- 
erly put  In. 

A  short  time  after  that  the  War  Department  of  the  government  required 
that  we  put  fenders  to  the  draw,  In  order  to  protect  the  passage  of  boats. 
After  driving  piles  on  the  upper  side  of  the  bridge  the  foreman  on  the  work 
put  his  pile  hammer,  weighing  2,000  pounds,  on  or  over  one  of  these  cylinders 
and  left  It  thers  that  night.  The  next  morning  this  cylinder  had  settled  so 
that  the  draw  would  not  close.  So  I  do  not  believe  It  Is  good  policy  to  use 
steel  cylinder  work  at  all.  A  concrete  pier  can  be  built  at  approximately  the 
same  cost,  uBing  3S"  to  4S"  cylinders,  with  a  12"  web  between  on  a  slab  base 
foundation,  three  to  four  feet  thicb,  at  the  average  price  of  six  to  eight  dol- 
lars per  yard  for  concrete,  using  wood  forms  for  this  work,  and  they  cost 
less  money  than  concrete  and  steel  forms  for  the  same  size  steel  cylinders. 

In  discussing  wood  bridges,  I  guess  we  all  agree  that  the  day  of  the  wood 
bridge  has  passed.  The  price  of  lumber  Is  high,  and  at  best  they  are  uucer- 
taln  an  to  their  safety;  If  it  has  any  extended  life  to  It,  It  must  be  a  covered 
bridge,  and  I  am  satisfied  we  can  approximate  the  cost  of  any  covered  wooden 
bridge  with  a  steel  structure  that  will  give  very  much  better  results  both 
In  life  and  safety. 

Concrete  bridges  have  a  great  future  In  store,  and  are  proper  construc- 
tion in  a  great  many  locations,  but  I  would  not  approve  of  them  in  some  cases. 
1  believe  they  should  be  used  wherever  the  trafDc  is  heavy,  as  at  points  close 
to  markets  and  cities,  and  wherever  the  amount  and  kind  of  traffic  will  Justify 
the  expense.  I  believe  the  concrete  bridge  should  be  used  wherever  the  coat 
of  the  concrete  bridge  is  low  enough  to  make  it  a  good  business  proposltiiHi. 
To  illustrate:  in  one  of  our  counties  somewhere  near  flOO.OOO  was  spent  for  a 
.  bridge  on  a  road  that  has  no  considerable  amount  of  traffic,  and  In  no  way 
Justified  tbis  expense.  They  should  have  divided  thla  amount  up  Into  several 
good  steel  bridges  or  a  good  steel  bridge  at  this  location,  and  the  interest  on 
the  money  thus  saved  would  have  replaced  this  bridge. about  every  six  years, 
or  saved  to  the  county  this  amount.  We  can  use  I-beam  bridges  over  short 
spans  very  easily,  and  very  economically.  We  can  buy  these  I-beams  at  roll- 
ing mills,  priced  f.  o.  b.  our  neareet  railroad  station,  or  the  bridge  companies 
will  furnish  them  ready  tor  erection.  I-beam  bridges  can  be  used  over  longer 
spans  than  la  usually  indicated  by  the  bridge  companies'  designs.  I  have 
used  I-beams  16",  12-pouDd  beams  on  a  40-toot  span  that  did  not  give  too  much 
deflection,  and  did  not  have  too  much  vibration,  and  they  were  perfectly  safe 
under  any  load  that  would  ordinarily  come  over  them.  They  can  be  built  very 
economically  by  local  labor,  under  the  supervision  of  the  county  engineer  and 
the  superintendent  of  road  forces  in  the  county.  When  we  have  to  use  the 
longer  span  of  bridge  the  steel  truss  bridge  In  Its  various  forms  should  be 
used.  I  always  use  a  "pony  truss"  bridge  on  spans  up  to  75  or  SO  feet.  This 
on  a  low  truss  not  running  over  eight  or  nine  leet  high,  and  has  no  connect- 
ing members  between  the  trusses  overhead.  By  the  use  of  this  truss  we  get 
rid  of  the  excessive  or  troublesome  upkeep  ol  the  higher  bridge,  so  far  as 
painting  the  high  truss  and  examination  Is  concerned,  as  this  matter,  especi- 
ally the  painting,  should  be  looked  after  carefully.  I  would  use  a  riveted 
truss  of  this  length,  because  It  Is  short  and  light,  and  easy  to  erect,  and  tor 
that  same  reason  I  would  rather  have  a  pin  truss  for  all  spans  over  100  feet, 
because  of  tbe  ease  and  rapidity  of  the  erection,  and  the  difficulty  of  securing 
proper  field  riveting  on  the  higher  trusses. 
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In  bridge  floors,  I  believe  that  the  flooring  of  the  bridge,  when  ol  wood, 
should  always  be  of  three  Inch  material,  and  always  sized.  I  think  the  econ- 
omy of  oslng  a  Blzed  floor  1b  a  great  deal  more  than  people  uaually  coDHider. 
It  reduces  tho  vibration  on  the  twldge.  It  makes  It  more  pleasant  to  drive 
orer,  and  increases  the  life  of  the  floor  itself.  I  am  sure  a  three  inch  floor 
Is  more  economical  than  a  thinner  floor  for  the  reason  that  we  bare  greater 
strength  in  the  floor  to  begin  with.  We  can  allow  that  floor  to  wear  and 
decay  more  than  a  thinner  floor  before  becoming  unsafe,  and  It  will  last 
longer.  As  a  safe  floor,  concrete  is  very  much  more  desirable  as  a  floor 
material  than  wood,  and  In  a  few  years  this  floor  promises  to  be  as  cbeap  to 
build  as  a  wooden  floor,  and  the  concete  floor  has  several  advantages,  I  be- 
lieve, over  the  wooden  floor,  which  Is  rapidly  becoming  more  and  more  expen- 
'  sive.  I  believe  It  will  tend  to  preserve  the  floor  Joist,  because  If  properly  con- 
structed and  waterproofed  there  will  be  less  chance  of  corroeioa  under  a 
ccmcrete  floor  If  well  built,  and  It  can  be  made  practically  water-proof  by  a 
bituminous  or  other  coat  on  top  before  putting  wearing  surface  on  It. 

Another  point  In  regard  to  the  painting  of  the  bridges:  It  Is  rare  that  a 
bridge  built  under  a  county  comtoissloa  Is  properly  painted.  I  Inspected  a 
short  time  ago  a  bridge  painted  for  a  county  under  a  bridge  company's  in- 
struction, care  was  not  ti^en  in  cleaning  the  rust  from  the  steet  and  at  least 
two-thirds  of  the  paint  came  oH  because  of  rust  being  left  underneath  the 
paint.  We  took  chisels  and  hammers,  cleaned  It  off  thoroughly  and  painted 
H  with  two  coats  of  good  graphite  paint,  and  after  that  compared  the  coat  of 
double  coat  together  with  the  cleaning  and  the  bridge  company's  charge  for 
their  inferior  work,  and  we  were  still  flOO  to  the  good. 

If  the  counties  in  the  State  would  all  secure  competent  engineering  advice 
In  the  construction  and  maintenance  of  all  road  and  bridge  work  in  the  State, 
they  would  save  enough  money  to  pay  the  salaries  of  all  the  county  officers 
in  the  average  county  of  the  State. 

The  following  letters,  with  bridge  specifications,  were  distributed  at 

the  institute : 

Bridge  Speclflcationi  and  Letters  Regarding  Same  Vlstrlbnled  at  Inatltule 

Tabboro,  N.  C,  January  21.  191B. 
Db.  Joseph  Htdb  Pbatt.  Raleigh,  N.  C: 

Deab  SiB.^We  wish  to  submit  an  Illustration  showing  the  value  of  engineer- 
ing services  in  bridge  work.  It  became  needful  to  repair  the  Tarboro  bridge 
in  this  city.  We  employed  one  of  the  Survey  engineers,  Mr.  W.  S.  Fallis,  to 
advise  us  in  regard  to  the  matter.  After  an  examination  the  engineer  advised 
immediate  repairs  and  furnished  contractors  with  needed  Information  to  bid 
on  same.  The  lowest  bid  was  for  the  sum  of  |5,200.  The  engineer  advised 
that  the  bid  be  not  accepted  and  that  a  competent  bridge  erector  be  employed 
to  do  the  work  under  his  supervision.  This  our  board  did  and  we  secured 
the  required  repairs  in  a  complete,  flrat-claes  workmanlike  Job  for  the  sum 
of  (2,641.91,  saving  to  our  county  more  than  bait  of  the  amount  that  we  would 
have  been  forced  to  pay  to  the  bridge  company  If  we  had  not  employed  an 
engineer  to  advise  us  In  the  matter. 

We  give  this  Information  from  actual  experience,  and  hope  tbat  It  will  be 
of  service  to  you  in  convincing  the  different  boards  of  county  commissioners 
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out  by  contract,  as 
In  every  way. 


found  It  much  more  satlefactory  than  letting  the  vork 
e  get  better  paint  and  better  and  more  satisfactory  work 


Tours  most  respectfully. 

R.  B.  Petbbs, 
E^CTiairmait  Co.  Com.  Edgecombe  County. 


Austin  Bros.,  |6,300. 

Roanoke  Bridge  Co.,  |5,200;  without  paint,  |4,300. 


TARBORO  BRIDGES. 


Pay  rolU  $86.87 

Pay  rolls 77.24 

Pay  rolls  74.84 

Pay  rolls  206.15 

Pay  rolls  10S.60 

Pay  rolls  115.75 

Pay  rolls  232.66 

O.  F.  Tomst 18.00 

0.  F.  Tornst 26.00 

0.  F.  Tomat 100.97 

Watchmen  $86.80 

Watchmen  39.66 

Supplies: 

Tarboro  Hdw.  Go $16.53 

T.  P.  Marrow,  Agt  Frt..  72.20 

D.  Llctatenstein  Co.  1.26 

Marrow-Pitt  Hdw.  Co.  . .  4.00 

Prt.  Cement  &  Rock 66.01 

Rope  Pull  12.90 

Freight 68.35 

Tarboro  Hdw.  Co.  48.10 

Smith-Courtney  Co 33.72 

C.  P.  Lathrop,  Rock 126.02 

K  R.  ft  W.  G.  Sugg 38.18 

J.  Dixon  Crucible  Co.  ...  128.70 

King  Bridge  Co 463.11 

Tarboro  Hdw.  Co 47.47 

Jameson  McK.  ft  Evans. .  208.36 

S.  Courtney  ft  Co 2.20 

KR.  ft  W.  G.  Sugg 21.66 

J.  Dixon  Crucible  Co.  ...  128.70 

Freight 4.86 

W.  S.  FalUs $62.10 

W.  S.  Fallls 279.20 


Not  in  contract $86.87 


126.96    Not  In  contract 125.96 
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Lumber. 

J.  E.  Harris. . . 

.    $104.01 

Lumber, 

E.  T.  Warren. 

53.39 

Lumber, 

E.  T.  Warren. 

.      326.00 

Lumber, 

B.  T.  Warren. 

.      1S0.34 

- 

f   662.64 

$3,648,17 

1.092.69 

$2,644.62  saved. 

Gkobgb  L.  AT7STIN,  AtlanU,  Oa.  Frank  E.  Acaxin.  Dallas,  Texas. 

AUSTIN  BROTHERS, 
Steel  Bridges  and  Structural  Work. 

Offlce  and  Yards: 

Greenwood  Avenue  and  Southern  Railway. 

Near  Ponce  DeLeon  Springs. 

GuxNBBORO,  N.  C,  January  28,  1914. 
To  HoiT.  Board  or  Couktt  Cohmissioiiebs,  for  Edgecombe  Count}/  N.  C: 

OsnTLBHBN. — We  will  furnish  material  and  labor  and  put  In  place  the  re- 
pairs to  the  steel  hrldge  over  Tar  River  as  set  out  by  your  engineer  for  the 
sum  of  fifty-three  hundred  ($6,300)  dollars.  Should  this  proposition  be  ac- 
cepted we  would  require  your  engineer  to  go  over  the  bridge  with  our  engi- 
neer and  make  a  detail  speclllcatlon  as  set  out  in  his  speclflcation  memoran- 
dum, and  have  bis  O.  K.  to  them  t>efore  we  would  sign  contract. 
Yours  truly, 
(Signed)  Austin  Brothebs. 

By  C.  W.  CuBBT,  Agent. 

RoANOKB,  Va.,  January  24,  1914. 
Hon.  R.  B.  Pbtebs,  Chairman  Board  of  Commissioners,  Edgecombe  County, 
Tarboro,  N.  C: 

Dbab  Sib. — We,  the  Roanoke  Bridge  Company,  Incorporated,  Roanoke,  Va., 
propose  to  furnish  and  erect  all  necessary  material  for  repairing  the  atee! 
drawbridge  over  Tar  River,  at  Tarboro,  N.  C,  as  per  specifications  prepared 
by  Mr.  W.  S.  Fallis,  Civil  Engineer,  which  are  attached  and  made  a  part  of 
this  proposal  for  the  work,  as  follows: 

We  hereby  propose  to  furnish  and  erect  complete  new  bottom  chords  for  the 
single  span.  These  chords  to  consist  of  two  lines  of  T"  channel slaced.  Two 
lines  of  "I"-beam  floor  Joists,  consisting  of  7"  beams,  16  pounds  per  lineal 
foot  tor  each  Joist  throughout  the  entire  length  of  the  bridge.  One  reinforcing 
plate  6  X  20'  0"  long,  to  be  riveted  to  the  top  flange  of  the  15"  floor  beams 
where  needed.  We  hereby  propose  to  furnish  and  erect  the  necessary  side- 
walk brackets  at  the  end  of  the  fioor  beams  which  will  have  to  be  repaired. 

We  will  furnish  and  erect  the  material  as  stated  above  and  as  per  the 
specifications  by  Mr.  Fallis  atUched,  tor  the  sum  of  $4,S00. 
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We  hereby  agree  to  furnish  all  material  and  do  all  necessary  work  as  per 
above  speclflcatloDB  and  give  the  entire  structure  one  new  coat  of  standard 
bridge  paint  tor  the  sum  of  f5,200. 

If  awarded  the  contract  for  repairing  the  above  bridge,  we  will  ccmimencs 
work  within  ten  days  from  receipt  of  order  and  rush  same  to  as  early  a  c(xa- 
pletlon  as  possible. 

Inasmuch  as  we  have  Just  completed  certain  repairs  for  the  above  bridge, 
we  feel  that  we  are  In  a  position  to  know  Just  what  la  needed  to  repair  the 
old  structure  and  make  it  safe  and  solid  for  future  traffic. 

Hoping  to  be  favored  with  this  order,  we  remain. 
Tours  very  truly, 
(Signed)  Roanoke  Brume  Coupani,  Inc. 

H.  P.  Gat,  Manager  Highway  Department. 

CURTIS  AND  THORNTON  COMPANY, 
Engineers  and  Contractors  Steel  Bridges. 

UiCEOHT,  N.  C,  August  18,  1913. 
W.  S.  Falub,  C.  E.,  Franklinton,  N.  C: 

Dear  Sib. — We  propose  to  furnish  and  fabricate  and  deliver  at  Hickory. 
N.  C,  the  metal  required  for  the  bridge  at  Brookford,  near  Hickory,  N.  C, 
in  accordance  with  the  plan  herewith  submitted  tor  the  sum  of  12.37^  per 
hundred  pounds.  Or,  will  fabricate  and  deliver  all  metal  reanlred  at  Hickory 
for  the  lump  sum  of  f  1,19S. 

Reepectfully  submitted, 
(Signed)  Cortis-Thobnton  Compakt. 

R.  W.  Curtis. 

HiCKOBT,  N.  C,  February  12,  1916. 
Db.  Joseph  Hyde  Pratt,  Stale  Qeologitt,  Chapel  Hill,  N.  C: 

Dear  Sir. — As  a  member  of  the  Hickory  Township  Road  CommlBsion,  I  wish 
to  thank  you  for  recommending  Mr.  W.  S.  Fallia  to  us  as  engineer.  We  have 
found  him  extremely  satisfactory  In  the  work  he  has  given  ue,  and  in  one 
point  particularly  he  has  saved  ua  quite  a  sum  of  money.  We  had  an  old 
bridge  across  the  South  Fork  River  to  take  care  of,  and  found  it  necessary 
to  raise  and  widen  It.  We  took  the  matter  up  with  the  representative  of  a 
bridge  company  who  has  had  quite  a  great  deal  of  eiperience  here  in  the 
South,  and  with  Mr.  Fallis.  After  considering  the  matter,  we  took  the  latter's 
plan  and  rebuilt  the  bridge  at  a  saving  of  t5Z9  over  the  best  bid  (fl,l96)  that 
we  had  from  the  bridge  company.  We  think  that  this  Itself  shows  the  value 
of  a  good  engineer  to  any  road  commission. 

We  trust  that  you  will  be  able  to  see  the  State  Highway  Commission  bill 
go  through  the  Legislature,  and  give  all  the  counties  the  benefit  of  good 
engineering  service.  ^^^  j^^^,  j,„„^^ 

(Signed)  G.  H.  Gbitner. 

Chairman  Hickory  Township  Road  Commiation. 

Use  ef  Ezplosires  In  BoBd  Work 

Br  J.  H.  Sqcikeh,  Agronomist. 

E.  I.  du  Pont  de  Nemours  Powder  Company. 

When  we  consider  the  mileage  of  road  being  built  or  repaired  annually  in 

North  Carolina  and  estimate  the  enormous  cost  of  the  work,  It  at  once  be- 
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comes  evldeot  that  any  savlue.  no  matter  how  small  a  percentage,  on  the 
different  Jobs  will  amount  to  a  large  sum  In  the  aggregate,  sufficient  to  build 
a  considerable  Increase  or  to  keep  many  milea  In  excellent  repair. 

Direct  savlngB  are  resulting  In  all  caaes  where  there  Is  a  replacement  ot  - 
hand  labor  by  Improred  methods,  such  as  suitable  machinery  and  high  ex- 
ploslvea. 

It  la  the  purpose  ot  this  paper  to  give  some  idea  of  the  dinerent  grades  of 
explosives  suitable  tor  highway  construction  and  some  information  regard- 
ing their  uses.  The  best  results  can  be  obtained  only  by  the  selection  of  the 
proper  grade  and  strength  of  exploelres  and  by  employing  the  beet  known 
methods  of  handling  and  loading. 

For  genera]  road  work  the  eiploslTOB  used  range  from  black  powder  to  the 
strongest  dynamite.  Black  blasting  powder  has  been  in  use  longest;  It  Is 
chiefly  employed  for  loosening  certain  classes  ot  tight  clays  or  loose  rock 
and  a  tew  still  prefer  It  tor  rock  cuts.  It  Is  not  water  resisting  and  requires 
more  careful  handllns  than  the  lower  strength  ot  low  treeiing  dynamite, 
which  are  rapidly  replacing  it 

Powders  of  the  Judson  type  have  also  been  In  use  for  highway  ccnstructlon 
for  a  long  time.  In  practical  use  they  are  loaded  In  much  the  same  way  as 
blasting  powder,  than  which  they  are  more  water- resist  lug  and  faster  and 
more  shattering  in  their  action.  They  are,  however,  slower  and  less  shatter- 
ing than  dynamite.  All  of  the  Judson  type  powders,  now  known  as  low 
powders,  are  reasonably  low-freeslng.  When  frozen  It  is  necessary  to  thaw 
the  P,  FT  and  FFF  grades,  but  It  the  lumps  of  R.  R.  P.  are  thoroughly 
crumbled  In  the  hand  before  loading,  thawing  Is  unnecessary. 

The  selection  of  dynamite  tor  the  different  classes  of  highway  work  per- 
mits ot  the  widest  variation  on  account  of  the  various  strengths  and  the 
characteristic  qualities  of  the  different  grades.  LAter,  mention  will  be  made 
of  the  application  of  the  dltferent  strengths  and  grades. 

Some  of  the  principal  uses  of  explosives  for  highway  construction  are 
clearing  the  right-of-way,  ditching  the  roadbed,  loosening  soils  for  reducing 
grades,  excavating  cuts  and  breaking  up  stone  tor  surtactng  material. 

In  clearing  the  right-of-way  In  this  State  the  chief  obstacles  are  stumps. 
These  are  now  ordinarily  removed  by  hand  labor,  a  slow  and  expensive 
method,  no  matter  what  kind  of  lat>or  Is  used.  If  It  is  hired  labor  the  cost 
is  high,  and  it  It  Is  convict  labor  It  Is  taking  up  valuable  time  that  might 
more  profitably  be  used  where  there  Is  other  work  requiring  hand  laltor. 
A  cheaper,  quicker,  more  satisfactory  method  of  removing  these  stumps  Is 
by  blasting.  For  this  work  a  low-freezing  extra  40  per  cent  dynamite  is 
usually  found  more  satisfactory  except  In  very  loose  sandy  soils  where  a 
quicker  acting  50  per  cent  or  60  per  cent  straight  N.  0.  dynamite  will  give 
better  results.  In  loading  the  effort  should  always  be  to  get  the  stump  on 
the  first  blast  because  It  is  dlfllcult  to  blow  out  a  stump  after  It  has  been 
shattered  by  a  poor  blast.  The  chief  trouble  is  loading  too  shallow.  The 
bore  hole  under  a  stump  should  be  deep  and  well  under  the  part  offering  the 
greatest  resistance,  which  Is  usually  near  the  center  of  the  stump.  When 
large  stumps  are  encountered  several  bore  holes  should  be  used  so  that 
the  charge  may  be  distributed  under  and  around  the  large  roots.  When  such 
loading  is  practiced,  electric  Bring  must  be  used.  Often  In  cuts  heavy  loading 
wilt  have  the  additional  advantage  of  excavating  a  considerable  amount  of 
ground  along  with  the  stump  and  hasten  the  cut  work. 
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For  blasting  boulderB  trom  the  right-of-way  It  will  usually  be  advantage- 
ouB  to  place  the  charge  in  a  hole  punched  under,  but  Immediately  against  the 
bottom  of  the  boulder.  For  auch  loading  the  eiploBlres  adTlsed  for  atumping 
win  be  found  to  glre  entire  eatlBfactlon.  When  mudcapplng  Is  practiced  this 
low-freezing  extra  40  per  cent  may  be  used  on  easily  broken  atone  or  where 
there  la  little  work  to  do.  On  the  hard  nlgger-bead  bouldera,  most  often 
found  In  this  State,  It  will  be  better,  especially  If  there  la  much  of  this  work 
to  do,  to  uae  either  60  per  cent  or  60  per  cent  straight  dynamite,  as  the  action 
la  more  ahatterlng.  It  should  be  remembered  that  straight  N.  O.  dynamite 
la  not  low-freezing  and  should  be  carefully  handled  In  cold  weather. 

These  two  methods  of  blasting  boulders  require  but  little  labor,  however, 
the  amount  of  explosives  needed  Is  considerably  greater  than  if  a  -hole  la 
drilled  into  the  boulders  and  the  dynamite  securely  tamped  into  the  bore  hole. 

In  grading,  where  cuts  are  made  In  hard  rock,  a  good  all-tbe-year  powder 
la  the  low-freezing  dynamite  mentioned  above.  When  the  cut  la  In  loose 
rock  the  strength  may  be  anything  from  20  per  cent  to  40  per  cent  If  It 
is  tight  soil  from  30  per  cent  to  30  per  cent.  In  hard  rock,  40  per  cent  la 
usually  preferred. 

Much  work  Is  now  being  done  In  widening  cuts  In  improving  old  roads. 
The  side  slope  Is  usually  too  ateep  to  use  teams,  and  pick  work  Is  expensive. 
Such  side  elopes  may  be  loosened  and  thrown  on  the  old  road  by  blasts  of 
low-freezing  20  per  cent  dynamite  or  Farm  Powder  or  Low  Powder,  F  or  FP, 
placed  In  a  line  of  holes  spaced  a  little  way  back  from  the  brink  of  the  cut 
and  Bred  electrically.  This  will  put  the  soil  In  good  shape  at  a  place  trom 
which  It  can  easily  be  removed  with  scrapera 

After  many  miles  of  country  travel,  I  am  convinced  that  tbe  greatest  draw- 
back to  country  roads  today  Is  bad  drainage.  We  need  not  only  a  well 
rounded  surface  and  a  pair  of  side  ditches,  but  also  a  means  of  discharging 
tbe  water  from  these  side  ditches.  Such  discharge  or  outfall  ditches  are 
always  at  the  lowest  points  and  often  through  swampy  or  stumpy  ground. 
Former  dlfflcultles  In  ditcbing  such  material  caused  the  drainage  to  be  neg- 
lected and  the  roads  have  suffered  as  a  consequence.  The  average  cost  of 
digging  swamp  ditches  with  dynamite  has  been  about  10  cents  per  cubic 
yard.  The  methods  are  simple  and  no  expensive  outlay  for  equipment  Is 
needed.  When  the  work  is  through  wet  sella  and  a  large  ditch  Is  desired, 
_  the  best  and  moat  satisfactory  results  are  obtained  by  using  50  per  cent  or 
60  per  cent  straight  N.  G.  dynamite,  detonating  an  entire  line  of  ditcU  with 
.  a  ^ngle  cap  and  fuse,  depending  cm  the  shock  from  the  one  primed  hole  to 
discbarge  the  rest.  When  the  aoll  la  dry  this  method  wfU  not  work,  and  a 
lower  strength  dynamite,  preferably  low-freeilng,  Is  used  and  detonated 
electrically.  In  the  Rrst  case  the  bore  holes  are  spaced  from  13  Inches  to  24 
Inches  apart,  but  in  the  latter  the  distance  is  increased  to  24  inches  or  32 
inches  tor  small  ditches  and  for  large  ditches  may  be  aa  great  aa  48  inches. 

The  exact  limitations  of  this  method  of  ditching  have  not  as  yet  been 
worked  out  but  ditches  up  to  18  feet  wide  and  9  feet  deep  have  been  eco- 
nomically blasted,  although  It  la  not  generally  advised  to  undertake  ditching 
deeper  than  B  feet  or  6  feet.  In  changing  stream  courBea  to  protect  bottom 
roads,  this  method  la  found  to  be  wonderfully  succeasful  In  straightening 
the  streams  and  In  removing  stumps,  rafts  and  boulders  from  the  channel 
to  permit  a  freer  flow. 

In  shattering  Seld  boulders  to  get  surfacing  material  the  methods  ot  load- 
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Ing  and  ezploalTcs  already  recommended  for  clearing  the  right  of  way  will 
be  found  to  be  the  beaL  Often  a  temporary  or  permanent  quarry  may  be 
opened  up  to  better  advantage,  In  which  caae  tbe  handling  of  the  face  will 
be  of  material  moment  In  the  coat  of  the  stone.  The  face  should  be  kept  as 
straight  and  even  aa  poaelble  and  It  la  usually  beet  to  have  the  holes  drilled 
the  full  depth  of  tbe  face.  For  moat  of  the  stone  In  North  Carolina  a  low- 
freezing  extra  dynamite  of  30  per  cent  to  50  per  cent  strength  will  be  found 
best. 

In  digging  post  holes  In  different  classes  of  bdUb  along  the  roadilde,  two 
methods  are  employed.  In  one,  a  slow  low  freezing  powder  Is  fired  In  small 
amounte  In  the  bottom  of  the  hole  and  the  loose  got!  Is  shoveled  out.  In 
the  other  small  charges  of  40  per  cent  to  60  per  cent  dynamite  are  tied  to  a 
stick  and  distributed  along  the  bore  bole  and  flred  from  a  single  cap  In  the 
top  charge.  This  will  be  found  to  force  back  the  soil  and  reduce  cost  and 
time  to  a  minimum.  Better  results  will  be  obtained  if  the  top  of  the  hole  Is 
excavated  by  band  to  a  depth  of  6  or  8  Inches  before  the  blast  is  fired. 

Frequent  mention  has  been  made  of  low  freezing  explosives,  the  use  of 
which  not  only  hastena  work  In  frosty  weather  but  gives  better  results  Euid 
overcomes  tbe  dangers  due  to  carelesa  thawing,  because  these  explosives  are 
frozen  only  In  the  coldest  weather  in  this  State. 

DISCUSSION. 

Quetlfon;  What  method  do  you  advise  for  thawing  dynamite? 

Answer:  For  email  amounts  use  only  an  accepted  type  of  thawing  kettle. 
For  larger  amounts  an  unopened  case  can  be  burled  in  green  manure  the  day 
before  the  explosive  Is  needed.  The  beat  produced  by  the  fermentation  of 
the  manure  will  be  aufflclent  to  thaw  the  dynamite.  Never  thaw  dynamite 
around  the  forge  or  before  Bre  or  la  hot  sshea  or  sand. 

Qvestion:  About  how  much  burden  should  be  taken  in  blasting  out  a  rock 
cut7 

Antuier:  F\>r  shallow  work  put  the  holes  back  from  the  face  about  as  many 
feet  as  the  cut  is  deep  and  drill  the  holes  a  little  below  the  sub-grade.  Space 
the  holes  about  the  same  distance  apart  and  load  them  from  one-half  to  two- 
thirds  full.  For  cuts  deeper  than  6  feet  the  burden  and  space  should  not 
be  over  6  or  8  feet.    Good  tamping  is  essential. 

Question:  What  about  water  tamping? 

Antxer.  Water  makes  excellent  tamping  in  wet  work,  but  Is  seldom  used 
In  dry  work,  as  moist  clay  makes  excellent  confining  material  and  has  the 
additional  advantage  of  not  wetting  the  dynamite  and  detonator. 

Question:  How  would  you  handle  a  hole  in  hard  rock  when  the  cap  and 
fuse  had  failed  to  detonate  the  charge? 

Answer:  Would  wait  a  safe  length  of  time  to  avoid  any  delayed  explosion 
due  lo  a  slow-burning  or  damaged  fuse,  preferably  until  the  next  day,  and 
then  remove  the  tamping  with  a  hard  wooden  stick  for  loosening  and  a 
"spoon"  for  taking  out  the  dirt.  When  close  to  the  charge  would  put  In 
another  primed  cartridge,  retamp,  and  allow  this  second  detonator  to  detonate 
the  old  charge.  Sometimes  it  will  be  found  necessary  to  put  down  a  new 
hole  about  two  feet  away  from  the  old  hole  and  load  It  sufficiently  heavy  to 
blow  out  the  burden.  A  good  preventive  for  such  mlsa  fires  is  to  use  only 
electric  caps,  using  two  In  each  bole,  one  In  the  bottom  and  the  other  in  the 
top,  when  the  charge  Is  heavy.    Do  not  use  weak  exploders  if  you  want  the 
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best  etiecta  from  your  blasts,  nothing  weaker  than  a  No.  6  Uastlns  or  electric 
blasting  cap  1b  attTised.  and  It  is  very  apparent  that  the  larger  sizes  will 
soon  be  adopted  tor  all  general  basting. 

Question:  How  much  mud  would  you  use  on  a  mudcap? 

Antwer:  As  much  as  possible,  the  more  the  better.  Not  less  than  a  depth 
of  6  Inches  If  the  best  eiecution  Is  desired. 

Question:  What  is  the  limit  of  length  for  a  ditch  fired  in  wet  soil  with  one 
cap  using  60  per  cent  dynamite? 

Anstoer:  I  know  ot  no  attempt  longer  than  half  a  mile.  This  effort  was  a 
complete  success. 

Da.  Pkatt.  Hen  have  been  using  powder  as  many  farmers  use  fertilizers; 
buy  it  because  It  Is  recommended  by  some  one  else  who  had  particularly  good 
results,  not  knowing  whether  or  not  It  was  what  they  needed.  Mr.  Squires, 
of  the  Dupont  Powder  Company,  Is  going  to  take  up  the  different  grades, 
what  one  is  good  for. 

Mb.  PKTTOir.  I  have  found  that  our  work  being  contract  work  did  not  affect 
me  materially  aa  to  the  material  used.  I  have  been  really  annoyed,  however, 
that  in  many  Instances  they  have  used  dynamite  when  they  should  have  used 
powder  and  vice  versa.    The  effects  of  the  two  materials  were  very  different. 

Another  waste  that  comes  in:  a  man  doing  explosive  work,  not  knowing 
how  much  of  a  charge  to  make,  but  wanting  to  be  sure  to  get  enough,  will  very 
often  put  In  twice  aa  much  as  is  really  needed  to  accomplish  the  results  he 
wants.  This  not  only  causes  a  waste  of  powder,  but  often  damages  surround- 
ing property. 

The  following  papers  referring  to  sand  and  oil  surfacing  and  inatruc- 
tiona  to  patrolmen  were  distributed  to  the  institute: 

Sand  aod  Oil  Sarface 

(Layer  Method). 
SHAPING  SURFACE  FOR  SAND  AND  OIL. 

Sbctioh  9.  Before  the  sand  and  oil  is  spread,  the  roadbed  shall  be  shaped 
to  a  true  surface  conforming  to  the  proposed  cross  section  of  the  highway 
and  rolled  by  a  six-ton  roller,  unless  otherwise  ordered  by  the  Engineer. 

All  depressions  occurring  must  be  filled  with  suitable  material  and  again 
rolled  until  the  surface  is  smooth  and  hard.  The  cost  of  shaping  and  rolling 
the  roadbed  shall  be  Included  In  the  price  paid  for  excavation  and  for  fur- 
nishing the  material  used,  and  shall  not  be  additional  thereto. 

When,  In  the  opinion  ot  the  Engineer,  It  is  necessary  to  place  hardening 
material  on  the  aubgrade  of  the  road,  before  the  sand  and  oil  is  laid,  the  Con- 
tractor shall  spread  clay  or  other  material  satisfactory  to  the  Engineer  and 
roll  the  same  in  such  manner  as  is  satisfactory  to  the  Engineer,  and  with 
such  weight  ot  roller  as  he  may  direct. 

Section  10.  Upon  the  roadbed  prepared  as  described  Is  Section  9  shall  be 
applied  osphaltlc  oil  by  the  layer  method.  If  so  directed  by  the  Engineer, 
for  a  width  of  sixteen  (16)  feet,  by  means  of  a  distributor,  so  arranged  as 
to  enable  the  operator  to  control  the  fiow  and  distribute  the  oil  equally  and 
untfonnly.  leaving  no  spots  or  streaks  uncovered  and  to  avoid  spreading  a 
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surplus  of  oil  at  any  polat,  and  to  completely  control  the  Quantity  of  oil 
dellrered  on  the  road. 

The  oil  shall  be  spread  on  the  road  at  a  temperature  not  greater  than  2G0 
degreea  P.,  and  not  less  than  180  degrees  F.,  and  shall  be  so  heated  as  to  In- 
sure Its  delivery  on  the  road  at  the  required  temperature. 

There  shall  be  three  applications  of  oil,  the  quantity  for  each  application 
to  be  on  the  average  not  less  than  two-tblrds  <%)  of  a  gallon  per  square 
yard. 

After  the  first  application  of  oil  has  been  made  and  as  soon  thereafter  as 
the  Engineer  may  direct,  a  layer  of  sand  shall  be  uniformly  spread  thereon 
of  sufficient  depth  to  Insure  a  thickness  of  approximately  one  (1)  inch  after 
rolling. 

As  soon  thereafter  as  the  Elnglneer  may  determine,  the  sectMid  and  third 
applications  of  oil  and  sand  shall  be  applied  In  the  same  manner  as  in  the 
first  application  and  to  the  satisfaction  of  the  Engineer. 

After  three  layers  of  oil  and  sand  have  been  applied,  in  the  prescribed 
manner,  the  road  shall  be  rolled  by  a  roller  of  such  a  slie  and  neight  as  the 
Engineer  may  determine. 

During  the  rolling,  sand  shall  be  applied  to  absorb  any  oil  which  may  fiush 
to  the  surface,  and  in  such  quantities  as  the  Engineer  shall  direct. 

After  the  rolling  has  been  completed  to  the  satisfaction  of  the  Engineer, 
a  thin  layer  of  sand  shall  be  spread  evenly  over  the  entire  oiled  surface. 

All  sand  shall  be  clean,  sharp  and  free  from  loam,  clay  and  adventitious 
matter  of  all  hinds  and  shall  meet  with  the  approval  of  the  Engineer. 

All  depressions  In  any  course  shall  be  filled  with  the  same  material  used 
In  that  particular  course  and  ehall  be  rolled  until  a  smooth,  true  and  unyield- 
ing snrface  Is  obtained. 

If  at  any  time  before  the  acceptance  of  the  work  any  sort  of  imperfect 
places  or  spots  shall  develop  In  the  surface,  the  material  at  all  such  points 
shall  be  removed  and  replaced  with  new  material  and  then  rolled  until  thor- 
oughly compacted,  and  until  the  Joints  or  edges  at  which  the  new  work  con- 
nects with  the  old  become  invisible. 

All  removal  and  replacement  of  unsatisfactory  material  shall  be  done  at 
the  expense  of  the  contractor. 

No  bituminous  work  shall  be  done  during  rainy  weather  nor  when  weather 
conditions  as  to  temperature  or  otherwise,  are,  in  the  opinion  of  the  Engineer, 
unfavorable  to  obtaining  satisfactory  results. 

The  Maesachusetts  Highway  Commission  will  furnish  all  asphaltlc  oil 
necessary  In  tank  cars  at  the  railroad  freight  station  nearest  to  the  site  of 
the  work. 

The  Commission  will  order  the  oil  when  requested  so  to  do  by  the  Con- 

BITUMINOUS   SURFACE. 
(Sand  and  Oil  Mixed). 

Section  10.  Upon  the  roadbed  prepared  as  described  In  Section  9,  the  sand 
and  oil  surfacing  shall  be  applied  as  follows: 

The  sand  and  oil  shall  be  mixed  by  hand,  or  with  a  mechanical  mixer,  or 
by  other  means  furnished  by  the  Contractor,  provided  the  method  employed 
is  approved  by  the  Engineer.  If  the  mixing  la  done  by  hand,  It  shall  be  done 
on  tight  platforms,  to  be  furnished  by  the  Contractor,  the  platforms  to  be 
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made  of  two  <2)  Inch  plank,  a'bout  sixteen  (16)  feet  In  length,  and  In  two 
sections,  each  about  four  (4)  feet  In  width. 

The  Contractor  shall  furnish  and  operate  at  least  four  (4)  mixing  plat' 
forma  and  four  (4)  heating  kettles  or  tanks,  and  a  aufflcient  number  of  sand 
heaters,  and  If  In  the  opinion  of  the  Engineer  the  work  Is  not  proceeding 
with  aufflcient  rapidity  to  Insure  Its  completion  within  the  time  Bpeclfled 
in  the  contract,  the  Contractor  ehall  furnish  and  operate  a  aufflcient  nomber 
of  additional  platforms,  kettles,  and  sand  heaters  to  insure  the  work  being 
BO  completed  within  the  time  speclfled. 

The  kettles  or  tanks  for  heating  the  asphaltlc  oil  shall  be  of  a  design  satla- 
factory  to  the  Engineer,  and  of  a  capacity  of  not  less  than  Bist;  <60)  gallons 

The  sand  shall  be  dry  and  bo  heated  that  when  mixed  with  the  oil  a  uniform 
mixture  will  he  secured.  Care  must  be  taken  not  to  overheat  the  sand  ao  as 
to  hum  the  oil. 

The  Band  and  oil  Bball  be  mixed  In  batches  of  approximately  one  (1)  cubic 
yard,  the  sand  being  epread  upon  the  mixing  platforms  and  the  hot  oil  poured 
upon  It  and  the  whole  mass  thwoughly  turned  with  shovels,  hoes,  or  rakes, 
until  each  particle  of  sand  Is  completely  covered  with  oil,  about  sixteen 
(16)  gallons  of  oil  being  required  (or  one  (1)  cubic  yard  of  sand  as  measured 
loose  In  measure  box. 

The  oil  when  mixed  with  the  sand  shall  be  hot  enough  to  secuie  a  good 
mixture,  and  Bball  be  of  a  temperature  between  2S0  degrees  F.  and  376  de- 
grees F.,  depending  on  nature  of  oil  used. 

When  the  mixing  la  completed  to  the  satisfaction  of  the  Engineer,  It  shall 
not  be  dumped  upon  the  subgrade,  but  It  ehall,  without  delay,  be  spread 
while  still  warm  upon  the  subgrade  from  a  dumping  board,  or  from  a  plate 
of  sheet  iron  satisfactory  to  the  Engineer,  to  a  width  of  sixteen  (16)  feet 
and  to  a  depth  of  three  and  one-half  (3^)  Inches  at  the  center  and  sides, 
after  rolling  with  a  tandem  roller  weighing  approximately  six  (6)  tons. 

After  the  mixed  material  is  deposited  In  place  and  shaped  with  rakes,  etc., 
It  shall  before  It  hardens,  be  rolled  with  a  horse  roller  weighing  about  one 
ton.  then  shaped  with  a  road  machine  or  with  a  suitable  scraper  and  after- 
wards rolled  with  a  tandem  roller  to  the  satisfaction  of  the  Engineer.  A 
hand  roller  weighing  about  200  pounds  may  be  used  before  rolling  with  the 
horse  roller.  If  preferred. 

If  any  depreBsions  appear  after  scraping  and  rolling  the  sand  and  oil  mix- 
ture, suitable  mixed  material  satisfactory  to  the  Engineer  shall  be  added. 
If  such  depreaslonB  are  found  after  the  sand  and  oil  has  hardened  so  that 
the  new  mixture  will  not  readily  bond  with  the  old,  the  old  mixture  shall 
be  dug  out  to  a  depth  satiafactory  to  the  Engineer  and  the  new  material 

Any  slight  unevenneBB  of  the  surface  BhaJI  be  remedied  by  scraping  with  a 
road  machine  or  a  Buitable  scraper,  and  the  surface  shall  then  be  rolled  In 
a  manner  to  remove  all  such  depreBBlons  and  leave  a  smooth  and  even 
Burface. 

After  the  sand  and  oil  mixture  Is  rolled  to  a  firm  surface,  free  from  all 
Irregularities  and  all  surplus  looBe  material,  a  seal  coat  of  asphaltlc  oil  shall 
be  distributed  in  two  applications  at  the  rate  of  one-quarter  (^)  of  a  gallon 
per  BQuare  yard  of  road  surface  for  each  application.     Each  application  of 
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oli  80  applied  eball  be  uniformly  covered  with  a  thin  layer  of  a&nd  and 
rolled  to  the  satiefactlon  of  the  Engineer. 

The  asptaaltlc  oil,  when  applied  to  the  roed  surface,  shall  have  a  tempera- 
ture approximately  260  degrees  F. 

If  BO  ordered  by  the  Engineer,  the  thickness  of  the  sand  and  oil  mixture 
shall  be  Increased  or  diminished  at  such  points  as  he  may  direct. 

The  sand  shall  be  clean,  sharp  and  dry,  free  Irom  loam,  clay  and  adventi- 
tious matter  of  all  kinds.  It  shall  contain  no  stones  larger  than  one-half  (^f 
Inch  in  their  longest  dimensions,  or  practically  any  grains  or  particles  which 
will  pass  through  a  screen  of  fifty  (50)  meshes  to  the  lineal  Inch. 

The  flnUhed  eurface  of  the  road  Hball  preaent  such  crown  as  shall  be 
directed  I^  the  Engineer. 

In  distributing  the  oil  no  overlapping  shall  be  allowed. 

The  Contractor  shall  sprinkle  the  road  with  water  when  and  as  directed  by 
the  Engineer. 

All  depressions  in  any  course  shall  be  fllled  with  the  same  material  used 
in  that  particular  course  and  shall  be  rolled  until  a  smooth,  true  and  un- 
yielding surface  is  obtained. 

If  at  any  time  before  the  acceptance  of  the  work  any  soft  or  Imperfect 
places  or  spots  shall  develop  in  the  surface,  the  matertal  at  all  such  points 
shall  be  removed  and  replaced  with  new  material,  and  then  rolled  until  thor- 
oughly compacted,  and  until  the  Joints  or  edges  at  which  the  new  work  con- 
nects wltb  the  old  become  invisible. 

All  removal  and  replacement  of  uDBatistactory  material  shall  be  done  at  the 
expense  of  the  Contractor. 

No  bituminous  work  shall  be  done  during  rainy  weather  nor  when  weather 
conditions  as  to  temperature  or  otherwise,  are,  in  the  opinion  of  the  Engi- 
neer, unfavorable  for  obtaining  satisfactory  results. 

The  MassachusettB  Highway  Commission  will  tumleh  all  aspbaltic  oil 
necessary  for  mixing  in  barrels  and  for  seating  coat  In  tank  cars  at  the  rail- 
road freight  station  nearest  to  tbe  site  of  the  work. 

The  Commiesion  will  order  the  oil  when  requested  so  to  do  by  the  Con- 

The  Contractor  shall  be  responsible  for  any  and  all  railroad  storage  charges 
t.nd  tor  any  loaa  or  damage  to  material  that  may  accrue  after  the  delivery 
of  the  oil  at  the  railroad  delivery  selected. 

The  Contractor  Is  Co  heat  the  oil  In  tank  ears  or  otherwise,  team  the  oil  to 
the  site  of  the  work,  and  apply  thereon  as  specified,  without  compensation 
additional  to  the  price  paid  per  square  yard  tor  bituminous  surfacing. 

Oeneral  Instrnctlona  to  Patrolmen 

Inspect  your  road.  Its  entire  section,  during  a  rainy  day  and  locate  all 
pond  boles. 

Use  the  road  drag  Immediately  after  a  rain. 

Fill  all  depressions  with  good  material. 

On  no  account  use  wornout  material,  sod  or  sand  from  ditches. 

Remove  all  glass,  tin  cans,  nails,  old  iron,  etc.,  from  the  roadbed. 

Renew  all  defective  plank  at  culverts  when  necessary. 

Should  your  road  surface  be  very  rough,  a  spike-toothed  harrow  used  while 
the  road  is  wet  will  improve  an  earth,  sand-clay,  topaoil  or  gravel  surface. 
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Cut  the  weeds  both  sides  ot  the  road.  Use  a  mowing  machine  for  this 
purpose  If  practical. 

Cut  all  brush  at  Inside  of  the  curves  and  at  railway  crossings  and  cnlverts. 

Remove  the  ridge  between  the  wheel  rut  and  the  gutter  by  using  the  one 
horse  cultivator  and  the^  use  the  drag  to  push  the  material  toward  the 
ditch. 

See  that  all  culverts  are  clear,  with  outlets  and  Inlets  In  good  order. 

Paint  all  guard  rails  at  culverts  and  bridges,  etc. 

Renew  all  signboards,  mileposts,  etc.,  when  necessary  and  give  the  travel- 
ing public  all  the  advice  in  regard  to  the  routes  within  your  power. 

See  that  all  labor  and  teams  In  your  employ  render  full  and  satisfactory 
service. 

Receive  all  Information  and  criticism  from  the  general  public  In  a  courte- 
ous manner.  .,  „  „, 

D.  H.  WiwsLow, 


FRIDAY  MORNING,  FEBRUARY  26. 

B«laUoiiB  That  Shonld  Exist  Between  State  Highway  Commission,  Connty 

Highway  Commission,  and  Township  Highway  CommlBslon,  and 

Relations  of  Highway  Engineers  to  These 

OHQANIZATION  OF  ROAD  FORCES. 

Dr.  Pratt. — In  dlscuflslng  this  subject  I  am  taking  it  for  granted  that  that 
State  has  a  State  Highway  Commission,  and  in  North  Carolina  the  bill  creat- 
ing a  State  Highway  Commtsalon  has  passed  the  House  and  Is  now  before  the 
Senate,  and  we  do  not  anticipate  any  serious  trouble  or  difficulty  whatever 
in  having  that  hill  passed  by  the  Senate;  we  are  therefore  almost  certain 
of  having  established  by  this  General  Assembly  a  State  Highway  Commis- 
sion. We  now  have  In  many  counties  throughout  the  State  the  road  work 
under  the  county  commissioners.  In  several  of  the  counties,  however,  there 
have  been  created  and  established  what  are  known  as  highway  or  road  com- 
missions, and  these  hare  been  established  with  a  membership  varying  from 
three  to  thlrty-sli  members.  Now  there  is  no  doubt  that  when  a  commission 
composed  of  three  to  five  members  has  full  charge  of  the  road  work,  the  effici- 
ency of  the  road  work  in  that  county  or  township  Is  handicapped.  As  you 
increase  the  number  of  commissioners  the  tendency  will  be  to  decrease  the 
efficiency  of  the  road  work.  I  would  prefer,  J  think,  in  almost  any  county 
or  township  that  the  commission  should  not  consist  ol  over  three  men,  and 
that  such  a  commission  be  appointed  regardless  of  politics,  the  members 
being  appointed  because  they  are  men  who  are  Interested  in  the  develop- 
ment of  their  county  and  are  willing  to  give  a  certain  amount  of  time  to  the 
road  work.  It  Is  unfortunate  If  we  are  not  able  to  hare  the  county  as  the 
unit  and  thus  have  a  board  of  road  commissioners  for  the  county,  for  when 
the  township  Is  the  unit  It  means  usually  separate  townehlp  commisstonH. 
Thus  in  many  cases  where  there  are  many  lownsblps,  we  have  Instead  of  one 
road  commission,  anywhere  from  three  to  Ave  or  ten  township  road  commis- 
sions, each  separate  and  distinct.  This  means  that  the  efficiency  of  the  road 
work  in  the  county  will  be  decreased.  In  other  words,  your  county  as  a 
county  will  not  have  in  the  end  as  good  a  system  of  roads  even  with  the  saine 


D,gJ,^edo,t.jOOglC 


GOOD  BOADS  IHBTITUTE  116 

amount  ol  money  or  as  many  miles  or  as  economically  built  roads  as  It  would 
have  obtained  if  the  money  was  expended  with  the  couaty  as  a  unit  and  under 
a  board  of  road  commissioners. 

Now  there  sbould  be  a  relation — a  direct  relation —  between  a  state  high- 
way comrolselon  and  a  board  of  county  road  commleslouers.  We  cannot  get 
the  full,  close  relationship  between  these  commlsBloDS  until  the  State  Is  in 
a  position  to  offer  assistance  to  the  county  in  actual  road  construction.  That 
Is,  the  State  should  make  appropriations  for  the  actual  construction  of  roads 
In  the  counties  or  give  to  the  county  a  certain  number  of  State  convlctB  main- 
tained at  the  expense  of  the  State  to  be  used  in  road  construction  work.  Tfae 
proposed  State  Highway  Commission  lor  North  Carolina  simply  contem- 
plates giTlng  to  the  counties  engineering  assstance,  but  only  giving  It  to  those 
counties  that  make  request  for  It.  If,  however,  we  could  give  the  counties 
actual  assistance  In  construction  work,  we  would  then  be  aUe  to  bind  the 
two  commissions  very  close  together,  because  T  think  when  the  time  does 
come  that  we  are  able  to  give  such  assistance  In  the  way  of  construction 
work,  there  will  be  a  clause  In  the  State  Highway  Commission  bill  that  will 
make  the  State  Commtssion  responsible  for  the  construction  work,  for  the 
maintenance  of  the  road  after  It  Is  built.  On  the  other  hand,  the  county  must 
obligate  Itself  If  It  receives  such  asalstsnce  to  have  the  road  built  as  deter- 
mined by  the  State  Highway  Commission  and  maintained  as  the  State  High- 
way Commission  directs. 

I  hope  some  day  we  will  see  in  North  Carolina  the  roads  of  the  State 
divided  Into  three  classes: 

1.  The  Inter-county  or  State  roads.  The  State  has  already  authorised  the 
location  and  construction  of  the  Central  Highway  across  North  Carolina,  to 
be  know  as  a  State  road,  Che  Ralelgh-Saltsbury  Highway,  the  Wilmington- 
Charlotte  Highway,  and  the  HIckorynut  Gap  road — all  known  as  State  roads 
— Inter-county  roads.     I  hope  some  day  to  see  North  Carolina  taking  over 

'  these  State  roads  so  they  will  be  entirely  under  State  supervision,  the  State 
paying  the  whole  maintenance  cost  of  same.  We  are  going  to  have  a  large 
fund  in  the  way  of  the  automobile  tax,  al)  of  which  should  be  used  by  the 
State  In  the  maintenance  of  the  public  roads. 

2.  The  second  class  will  comprise  inter-town  ship  or  community  roads,  which 
should  be  constructed  and  maintained  by  the  counties.  These  roads  are 
important  to  the  county  ss  they  connect  the  various  townships  with  saoh 
other  and  with  the  county  seat,  and  are  the  feeders  to  the  State  roads. 

3.  The  third  class  of  roads  are  the  township  roads,  which  are  of  primary 
importance  to  the  township  and  of  great  value  In  Its  development  and  should 
therefore  be  built  and  maintained  principally  at  the  expense  of  the  township. 

Now,  96  per  cent  of  the  traffic  of  the  State  and  county  will  pass  over  the 
State  and  county  roads.  There  will  probably  not  be  over  5  per  cent  of  the 
trafOc  that  wilt  go  over  the  township  roads,  the  third  class  of  roads,  which 
are  simply  community  roada  often  used  by  only  one  or  two  families. 

While  it  may  be  some  time  In  the  future,  yet  I  believe  Euch  a  system  will 
come  to  North  Carolina  as  It  has  come  to  MaBsaehusetts  and  other  New  Eng- 
land states,  the  Middle  West,  New  Jersey,  New  York  and  other  states.  There 
la  no  reason  why  we  should  not  have  such  a  system  here.  It  Is  worked  out 
In  the  other  states  similar  to  the  way  the  department  of  education  Is  worked 
out  here  in  North  Carolina.  We  have  our  State  system  and  all  the  school 
work  Is  directed  under  the  supervision  of  the  Department  of  Education,  but 
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we  have  the  county  work,  the  township  and  city  school  work — all  under  the 
Euperrleion  ot  the  central  office  at  Raleigh,  the  State  Board  of  Education. 

At  the  buBlneas  meeting  last  night  I  made  the  statement  that  it  seema 
frtnn  the  diBcuflalone  we  have  had  hers  thus  far,  we  are  not  paying  any  par- 
ticular attention  to  the  road  and  street  work  ot  our  dtiee  and  Incorporated 
towns,  and  thla  t»  true;  but  the  State  Highway  Commission  when  It  has 
reached  its  fullest  development,  as  I  think  it  will  two  years  from  now,  will 
be  In  a  position  to  give  aaaiatance  to  those  who  have  charge  of  our  street 

We  are  unfortunate  In  North  Carolina  In  permitting  towns  with  a  popula- 
tion of  a  few  hundred  people  to  become  incorporated  towns.  Ab  boou  aa  incor- 
porated, it  passes  out  ot  the  jurisdiction  of  the  county  commlealDnerB  and 
road  commlsBioners  and  becomes  a  corporate  body  by  Itself,  It  then  haa  to 
raise  all  Its  own  revenue  (or  street  work  and  tor  every  other  development 
that  goes  on  wtthln  its  borders  unless  by  some  special  act  of  the  Legislature 
the  county  sutborttles  are  authorised  to  do  certain  work  In  tbat  town.  Illue- 
tratlons:  Elon  College,  aibsonvlile,  Carrboro,  etc.  The  counties  of  Guilford. 
Alamance  and  Orange  have  not  been  able  to  build  a  county  road  through  those 
incorporations;  consequently,  when  we  have  tried  to  build  through  highways. 
those  three  towns  have  stated  that  they  did  not  have  money  with  which  to 
continue  roads  through  their  towns.  Sometimes  It  Is  not  practicable  to  build 
around  the  Incorporated  villages  and,  as  In  the  above  three  Instances,  there 
are  several  sections  of  road  one-half  to  one  mile  In  length  that  bave  not  been 
built.  I  am  hoping  that  in  some  way  or  other  we  will  be  able  through  the 
State  Highway  Commission  and  legislation  to  be  able  to  assist  Incorporated 
towns  of  leas  than  a  certain  population  in  building  the  main  highways 
through  such  towns.  I  cannot  see  any  reason  why  a  small  collection  of 
people  cannot,  without  incorporating  themselves,  obtain  all  the  benefits  that 
they  expect  to  gain  through  an  incorporation.  In  New  England,  two  years 
ago,  I  went  over  hundreds  of  miles  of  road  In  Connecticut.  Rhode  Island,  and 
Hassacbusetts.  They  have  little  vlllagea,  not  incorporated,  with  Just  the 
same  kind  of  protection — police  duty,  lighting  apparatus,  etc. — as  little  incor- 
porated towns  In  North  Carolina,  and  yet  they  get  all  ttie  benefits  that  the 
county  and  township  get  down  here  through  the  board  of  county  or  road 
commiesloners.  And  roads  there  do  not  stop  the  minute  they  reach  a  little 
village;  they  go  straight  through,  whether  State,  county  or  township  roads. 

Now.  I  want  to  take  up  briefly  my  Idea  of  the  relation  of  the  highway  com- 
mission to  the  engineer,  whether  It  be  a  state  highway  commission  or  a  county 
highway  commission  or  a  township  highway  commission.  I  have  Illustrated 
on  the  accompanying  chart  my  idea  ot  the  relation  that  should  exist.  The 
highway  commission  works  through  the  highway  engineer.  If  the  best  re- 
sults are  to  be  obtained  In  the  road  work  In  any  county  or  townahlp.  the  com- 
mission must  employ  a  competent  road  engineer  and  then  give  him  complete 
charge  of  the  road  work  In  the  county  or  township.  Every  other  man  on  the 
road  force  Is  appointed  by  the  engineer,  with  the  approval  of  the  highway 
commission;  and  the  engineer  has  the  right  to  discharge  any  man  who  does 
not  carry  on  the  work  as  laid  out  by  him.  The  method  of  procedure  of  the 
work  is  not  done  by  the  highway  commission  througli  rules  and  regulations 
to  these  men.  but  is  done  through  the  road  engineer.  It  the  road  work  is 
done  as  outlined  above,  you  can  get  good  results,  otherwise  you  are  not  apt  to, 
and  this  is  well  illustrated  in  many  North  Carolina  counties  where  the  com- 
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mlBBlon  has  tried  to  InBtruct  the  engineer  bow  to  do  his  work  and  have  had 
the  authority  to  go  contrary  to  hlH  directions. 

There  have  been  two  counticB  in  North  Carolina  where  the  miperlntendent 
of  the  convict  forces  was  not  subject  to  the  blgbway  engineer,  but  to  the 
highway  commiBSion.  In  both  cases  the  engineer  resigned  from  the  county 
becaufle  the  superintendent  refused  to  do  the  work  as  outlined  by  him.  The 
superintendent  had  his  own  ideas  as  to  how  the  road  work  should  be  done 
and  Insisted  on  doing  it  bis  way.  The  superintendent  of  the  convict  force 
muBt  be  subject  to  the  engineer  and  not  to  the  commission  except  through  the 
engineer.  In  the  cases  cited  the  superintendent  had  been  appointed  for  politi- 
cal reasons,  and  therefore  must  not  he  removed.  In  a  county  where  the  road 
work  la  not  very  large  the  engineer  may  be  also  the  chief  superintendent  of 
couBtructlon.  You  may  combine  the  two  positions  In  one  man.  and  still  the 
general  plan  (or  the  organliatlon  and  the  relation  of  the  engineer  to  the  com- 
mission does  not  change.  The  point  t  want  to  emphasize  particularly  Is  that 
the  road  engineer  must  be  in  charge  of  the  work. 

Just  a  word  In  regard  to  the  purchasing  agent.  Any  supplies  that  the  high- 
way commission  expects  to  purchase  must  be  approved  by  the  road  engineer 
before  the  contract  for  such  supplies  Is  made.  That  may  seem  as  though 
yon  were  conferring  upon  the  engineer  extraordinary  power,  but  every  single 
purchase  that  Is  made  for  supplies  to  be  used  In  road  construction  has  a  direct 
bearing  upon  the  coat  per  mite  of  that  road.  Tou  put  your  engineer  Id  charge 
to  get  the  best  results,  with  a  certain  amount  ol  money,  in  the  way  of  mileage 
of  roads  la  your  county.  It  you  go  ahead  and  permit  the  highway  commis- 
sion, without  any  reference  to  what  is  needed,  to  purchase  the  road  machinery, 
mules  and  carts,  and  other  supplies  to  be  used  directly  In  connection  with  the 
roads,  you  may  be  running  your  cost  account  up  many  thousands  of  dollars 
more  than  It  ought  to  be.  Let  me  illustrate  by  what  happened  to  a  county  In 
Tennessee.  Recently  I  met  three  men  whom  I  know  very  well,  who  represent 
three  of  the  road-machinery  companies  of  this  country.  They  said  Ihej"  were 
going  down  to  the  county  seat  of  a  certain  county  In  Tennessee,  where  the 
road  commissioners  have  fl8,0OD  to  spend  tor  road  machinery.  They  do  not 
know  what  they  want,  but  we  are  going  to  tell  them,  and  they  will  spend  that 
tlS,000  on  road  machinery.— and  they  did  It.  The  chances  are  that  $6,000 
would  have  bought  plenty  of  road  machinery  tor  that  county.  If  that  had 
been  bought  through  an  engineer,  who  would  probably  have  been  a  competent 
man,  he  could  have  cut  down  their  order  for  machinery  and  supplies  to  Just 
what  they  needed  and  saved  the  county  many  thousands  of  dollars.  Another 
illustration  is  In  regard  to  a  county  in  this  State.  One  of  our  engineers  be- 
came highway  engineer  for  this  county,  and  one  of  the  conditions  he  insisted 
upon  before  accepting  the  position  was  that  he  must  have  supervisloa  of  the 
ordering  of  materials  to  be  used  on  the  road  he  had  charge  of.  A  certain  bill 
of  goods  was  about  to  be  ordered  by  the  commission,  when  the  engineer  in- 
sisted that,  according  to  his  agreement,  he  must  go  over  it  before  the  contract 
was  let.  When  he  got  through  revising  It  and  showing  them  how  to  order,  he 
had,  If  I  remember  correctly,  saved  from  one-half  to  three-fourtha  of  his 
yearly  salary  in  that  one  order.  Another  lUsutration:  A  few  days  ago  a 
certain  county  desired  to  buy  a  number  at  mules.  They  bought  them  without 
any  reference  at  all  to  anybody  who  was  familiar  with  purchasing  mules  for 
road  work.  It  happened.  It  they  had  consulted  an  engineer,  from  whom  they 
could  easily  have  obtained  advice,  that  they  could  have  bought  the  same  num- 
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ber  of  mules  and  a  better  quality  of  mulee,  at  ten  doUara  per  bead  lees.  Tbey 
simply  went  ahead,  placed  their  order,  and  bought  a  much  lighter  mule  at  a 
higher  price,  when  they  could  have  ohtalued  a  heavier  mule  at  a  lower  price. 
That  la  why  I  Insist  that  engineers  must  have  supervision  of  the  purchasing 
of  supplies,  and  that  no  eupplles  shall  be  purchased  by  the  commission  ex- 
cept when  the  requisition  for  such  supplies  Is  made  by  the  engineer.  I  want 
him  to  also  go  over  the  purchase  before  it  Is  made  to  see  that  the  estimated 
cost  of  those  things  is  within  reason.  The  engineer  does  know,  and  In  most 
cases  the  commission  does  not,  what  these  things  ought  to  coat  and  what  kind 
ts  needed.  It  applies  to  road  machinery,  road  surfacing  materials,  culverts 
and  bridges,  and  everything  that  Is  used  In  any  way  In  road  construction. 

There  is  not  a  highway  commission  or  board  of  county  commlsalonerB  In 
North  Carolina  that  knows  anything  about  the  technical  side  of  the  building 
of  bridges,  or.  as  a  commission,  know  after  a  bridge  Is  constructed  whether 
or  not  It  has  been  built  according  to  specifications.  In  a  certain  county  the 
commissioners  In  charge  of  the  bridge  work  had  been  inserting  small  adver- 
tisements Id  the  local  county  paper  that  upon  such  and  such  a  date  bids  would 
be  received  for  the  erection  of  certain  bridges.  No  one  Interested  had  seen 
these  advertisements  except  one  particular  man  within  the  county,  and  he  had 
been  getting  all  the  bridge  work  In  that  county.  Two  contractors  happened, 
by  chance,  to  see  one  of  these  little  adyertisements;  and  decided  It  might  1>e 
worth  while  to  go  down  and  enter  bids,  especially  It  there  were  two  or  more 
small  bridges  to  be  built.  They  Investigated  and  found  out  wliat  was  wanted, 
and  planned  to  put  In  bids  of  $1,500  to  (1,800  for  the  bridges.  Before  entering 
their  bids  they  heard  of  and  met  the  contractor  who  had  been  getting  all  the 
bridge  work  In  that  county  and  knew  he  had  been  bidding  on  that  same  kind 
of  work  and  getting  the  contract  at  |3,300.  They  told  him:  "We  do  not 
want  to  spoil  your  plum  down  here."  What  was  the  result.  The  two  agents 
divided  a  thousand  dollars  between  themselves  and  let  him  have  the  bid. 
Now,  It  that  commission  had  been  obliged  to  sulxnit  all  bridge  work  to  an 
engineer  that  would  not  have  happened.  The  bridge  would  have  t>een  bought 
at  somewhere  near  its  real  value  of  |1,EOO  Instead  of  |3,300.  The  time  will 
come  when  not  a  single  bridge  will  be  built  in  North  Carolina  .unless  Its 
design  ha»been  passed  upon  and  Its  cost  estimated  by  a  competent  engineer; 
and  the  commissioners  will  not  be  allowed  to  let  a  contract  unless  the  price 
comes  within  the  estimate  of  the  engineer.  This  procedure  will  give  the 
bridge  companies  a  fair  and  square  deal,  and  as  soon  as  they  know  and  real- 
ize this.  It  will  be  found  that  the  cost  of  bridge  building  In  North  Carolina  will 
drop  very  materially,  I  can  give  illustration  after  Illustration  of  the  extra 
cost  of  bridge  work  to  the  counties  of  North  Carolina  because  this  work  has 
been  done  directly  by  the  commission  and  the  bridge  companies  and  not 
through  the  engineer.  I  suppose  J  would  be  safe  In  saying  that  six-  or  eight- 
tenths  of  the  bridge-letting  in  North  Carolina  is  done  directly  by  the  commls- 
Bioners  upon  plans  and  specifications  sulMnitted  by  the  bridge  companies 
themselves,  and  the  commissioners  seldom  know  whether  the  plans  submitted 
by  one  company  are  anything  like  the  plans  submitted  by  another.  They 
know  nothing  aboout  bridge  work,  and  are  not  expected  to.  I  have  seen 
specifications  given  out  by  commissioners  for  bridge  work  which  were:  we 
want  a  bridge  so  long,  so  wide,  and  not  to  cost  over  so  much  money.  When 
the  contract  was  let  and  the  bridge  built  they  were  able  to  tell  whether  their 
specifications  had  been  compiled  with;  but  whether  It  was  the  bridge  that 
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VBa  really  needed  they  did  not  know.  Every  bridge  ehould  be  passed  upon 
by  the  engineer  belore  tbe  contract  Is  let,  and  tben,  betore  the  bridge  le  paAA 
for.  It  should  be  approved  by  him  as  to  whether  or  not  It  has  been  built  ac- 
cording to  contract. 

In  the  original  Highway  Coramlsalon  Bill  was  a  section  that  no  county  In 
North  Carolina  should  let  a  contract  for  a  bridge  until  the  plane  and  specifi- 
cations for  that  bridge  had  been  passed  upon  by  one  of  the  engineers  of  the 
Highway  Commission,  and  that  the  bridge  should  not  be  paid  for  by  the  board 
until  It  bad  been  Inspected  by  the  engineer  and  found  to  come  up  to  specifica- 
tions. We  have  several  bridges  in  North  Carolina  which  have  supposedly 
been  built  according  to  plans  and  speclflcationB,  were  guaranteed  by  the  com- 
pany and  paid  (or  by  the  county.  One  of  our  engineers  was  working  In  the 
connty  where  one  of  these  bridges  had  been  built,  and  It  was  necessary  for  him 
to  take  a  ten-ton  roller  across  that  particular  bridge.  This  bridge  had  been 
guaranteed  to  carry  Just  such  a  weight,  and  the  county  commissioners  had 
paid  for  It  with  that  understanding.  This  particular  engineer  was  very  sure 
the  bridge  would  not  hold  up  that  weight.  He  went  to  the  commlsstoners, 
and  they  said  It  would  hold  that  weight  and  wrote  the  company,  ashing  it 
they  would  guarantee  the  bridge  to  hold  that  roller,  and  tbey  said,  "No,  put  In 
certain  girders  before  you  take  the  roller  across."  Another  case  Is  a  bridge 
in  Randolph  County,  The  commissioners  accepted  and  paid  for  the  bridge, 
and  then  bad  to  spend  $600  more  to  bring  the  bridge  up  to  what  was  needed 
and  the  specifications  called  for  in  the  contract.  The  company  made  that 
extra  (600.  I  do  not  want  you  to  get  the  Idea  that  I  believe  all  bridge  com- 
panies are  corrupt  and  are  trying  to  do  the  counties  and  ccm  miss  loners. 
They  are  not;  some  are  simply  taking  advantage  of  existing  conditions,  and 
are  perfectly  willing  to  build  any  bridge  that  any  county  will  accept  aa  other 
companies  are  taking  advantage  of  these  conditions  to  do  the  counties. 
Now,  if  we  have  the  plan  of  organization  outlined  above  carried  out,  you 
will  find  we  will  be  able  to  work  out  a  standard  design  for  certain  bridges 
that  will  get  much  lower  bids  from  bridge  companies. 

Some  may  think  that  1  am  advocating  too  much  authority  to  the  engineer 
in  giving  him  absolute  authority  over  the  road  work,  but  1  do  not  think  so. 
He  can  be  removed  by  the  road  commission  at  any  time,  for  cause.  Public 
opinion  Is  being  moulded  here  In  North  Carolina  to  the  extent  that  the  people 
are  beginning  to  realize  and  know  that  the  highway  engineer  must  bare 
charge  of  th«  road  work  If  it  la  to  he  successfully  carried  on.  With  public 
opinion  behind  such  a  policy  it  will  seldom  happen  that  county  or  township 
will  undertake  its  roads  without  putting  them  under  a  competent  highway 
engineer. 

Public  opinion  is  also  going  to  Insist  that  the  State  take  a  band  in  this 
policy  and  pass  laws  making  it  obligatory  upon  commissioners  to  employ  a 
competent  highway  engineer  to  hare  charge  of  all  road  work  built  by  money 
raised  by  sale  of  bonds.  We  will  find  that  Just  as  soon  as  we  get  such  an 
organisation  put  Into  practice  In  this  State  we  can  show  to  the  people  that 
such  an  organization  of  engineers,  superintendents  and  foremen  gives  the 
very  best  results  In  road  work;  that  It  makes  the  people's  money  go  much 
further  In  road  construct  Icm;  and  that  they  are  getting  a  much  better  class  of 
road  than  ever  before. 

A  general  bill  has  been  passed  by  the  General  Assembly  that  where  State 
convicts  are  worked  on  the  public  roads,  (heir  work  must  be  done  under  the 
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supervlsioQ  of  tb«  Hlgbwttr  Division  of  the  Survey.  Another  bill  was  also 
posaed  that  all  State  convlcta,  as  soon  aa  the  prison  contracts  expire,  shall  be 
used  on  the  public  road*— given  to  the  countlea — and  that  they  cannot  work 
any  road  tn  any  county  that  has  not  been  located  by  a  road  engineer  of  the 
Survey,  and  the  construction  work  must  be  done  according  to  the  plane  and 
Specifications  of  the  engineers  of  the  Survey  and  under  their  Bupervlelon. 

A  kick  went  up  at  the  special  seBBlon  of  1913  in  regard  to  that  particular 
bin.  The  county  said,  "No,  we  want  to  be  able  to  do  as  we  please  when  we 
get  the  convicts  there."  but  the  amendment  was  voted  down,  and  the  work 
must  be  done  under  the  supervision  of  the  engineers  of  the  Survey.  So,  North 
Carolina  has  committed  herself  to  ask  the  General  Aasembly  to  adopt  that 
general  plan  at  organisation  which  shows  the  relation  of  the  engineer  to  the 
commission,  which  applies  not  only  to  the  State,  but  to  the  counttes. 

DISCUSSION. 

Mb.  Falus.— It  is  not  always  necessary  to  have  all  the  various  offices  In 
separate  men.  For  instance,  the  superintendent  of  roads  might  be  purchasing 
agent,  or  one  of  the  asalstant  engineers  might  be  combined  with  him,  and  be 
made  superintendent  and  purchasing  a^nC,  and  occasionally  the  road  engi- 
neer himself  might,  tn  case  of  small  outfits,  have  control  bf  all  that.  It 
depends  upon  the  amount  of  work  to  be  done  In  a  county,  and  the  size  of  the 
outnts  to  be  used,  as  to  how  many  of  these  various  duties  can  be  performed 
by  one  man.  The  c<Mnblnatfon  of  these  duties  in  one  man,  and  all  such  mat- 
ters, should  go  through  the  road  engineer  In  charge.  The  combination  would, 
of  course,  be  a  matter  of  economy,  and  would  also  often  be  a  matter  of  in- 
creased efficiency;  thus  one  man  would  have  more  information  at  bis  hand, 
and  thereby  the  advantage  of  not  having  to  lose  time  to  get  in  touch  with 
other  men,  when  so  frequently  time  is  of  the  greatest  value.  Then  there  Is 
sometimes  quite  a  little  trouble  where  you  have  a  purchasing  agent  whose 
whole  duties  are  not  in  the  road  superintendent's  office,  and  whoee  entire 
time  is  not  given  to  the  road  work,  as  frequently  purchases  have  to  be  made 
when  the  agent  cannot  be  found. 

Many  of  the  details  to  be  worked  out  should  be  left  to  the  road  engineer  to 
make  recommendations  to  the  road  commission,  and  his  recommendations 
should  always  be  followed,  because  he  la  the  one  responsible  man,  and  is  more 
lnt«reBted  In  the  success  of  the  work  in  that  county  than  any  other  one  Indi- 
vidual connected  with  the  work.  Building  roads  Is  his  lite  work,  by  which 
he  makes  his  living,  and  he  has  the  same  Interest  in  the  success  of  the  work 
that  the  largest  taxpayer  or  any  citizen  baa  in  bis  own  personal  business,  and 
be  should  be  listened  to  and  his  advice  followed  exclusively  so  far  as  the  work 
of  organization  and  road  construction  Is  concerned. 

Question.  Should  foremen  of  convict  camps  be  combined  with  foremen  of 
construction,  as  well  as  have  charge  of  the  care  and  keeping  of  the  convicts? 

There  are  certain  combinations  that  can  l>e  made  to  work,  but  others  that 
cannot.  Guards  should  not  be  used  in  the  dual  position  of  guard  and  foreman 
of  construction  work.  The  man  who  has  charge  of  the  care  of  the  convicts 
must  be  under  the  authority  of  the  road  engineer.  If  the  superintendent  also 
holds  the  poEltlon  of  road  engineer,  the  convict  camp  must  be  Indirectly  under 
that  man.  The  man  who  has  complete  charge  of  the  road  work  must  also 
have  general  charge  of  the  convicts.  This  Is  because  he  Is  the  one  that  is  to 
be  held  responsible  for  getting  the  work  out  of  the  convicts,  and  as  the  ques- 
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tton  ol  the  discipline  and  pualshment  ot  the  convicts  muet  come  before  the 
engineer  or  superintendent,  the  ultimate  authority  must  be  vested  In  him. 

The  only  way  that  the  foreman  of  construction  hoe  to  make  the  convict 
work  Is  to  report  blm  to  the  superintendent  o(  the  camp.  If  the  superin- 
tendent ot  the  camp  la  not  under  the  authority  of  tbe  county  engineer,  he  can 
treat  that  cimvict  any  way  he  wishes,  and  nine  times  out  of  ten  the  man  or 
convict  that  causes  trouble  does  so  because  ha  Is  punished  by  irresponsible 
parties.  Tbe  organization  should  be  such  that  the  convicts  on  tbe  road  are 
under  the  county  engineer  from  start  to  finish.  The  foremen  handling  tbe 
wort  directly  should  not  be  charged  with  the  duty  of  caring  for  or  disciplin- 
ing tbe  convicts. 

Hk.  McAuster.  It  Is  worth  while  to  call  attention  to  tha  fact  that  a  road 
engineer  who  succeeds  In  delivering  the  goods  Is  certainly  the  whole  cheese 
In  county  work.  It  has  been  my  limited  experience  that  he  has  got  to  use 
mighty  good  judgment  In  delegating  authority.  Of  course,  usually  the  road 
engineer  Is  really  the  general  superintendent,  but  the  road  engineer  should 
have  absolute  authority  to  the  extent  of  hiring  and  discharging  men  under 
him.  He  should  use  his  own  discretion  as  to  how  much  authority  to  hand 
down  to  the  superintendent  and  sub-foreman  as  to  hiring  and  discharging  the 
men  under  them.  Tou  can  get  more  work  If  that  man  knows  he  Is  under  tbe 
"boss"  In  every  way. 

The  purchasing  agent  is  one  of  tbe  most  Important  men  connected  with  the 
economical  conduct  of  construction  work.  I  know  one  city  that  bought 
enough  apparatus  last  year  to  run  any  four  cities  tu  North  Carolina.  I  will 
take  anybody  there  and  show  him.  They  have  spent  four  times  as  much  as 
we  have  in  Wilmington,  because  It  was  easy-come  and  easy-go.  1  think  the 
man  In  charge  of  the  work  should  have  some  say-so  In  It,  because  If  he  does 
not  like  that  piece  of  equipment,  he  can  either  make  It  good  or  bad. 

One  thing  I  do  not  agree  with  you  on.  Is  putting  the  value  of  tbe  equipment 
on  the  cost  ot  tbe  road.  I  think  that  ought  to  come  In  on  a  different  head 
altogether.  For  this  reason,  it  a  county  already  bad  equipment  it  could  be 
used  without  cost  for  that  particular  road. 

While  the  road  engineer  Is  tbe  head  In  regard  to  the  supplies  to  be  used, 
the  road  engineer  will  get  the  men  together  and  go  over  with  them  in  regard 
to  the  particular  kind  ot  machine,  etc.,  they  wish  to  use,  etc.,  so  that  they  can 
all  work  in  close  harmony. 

Mb.  Falljb,  The  Importance  of  cost  accounting  In  connection  with  purchas- 
ing agent  should  always  be  emphasized.  If  the  cost  accounting  work  Is  prop- 
erly carried  out,  it  will  be  found  of  great  value  In  guiding  the  proper  and  wise 
purchase  ot  supplies,  aud  It  Is  one,  if  not  the  greatest  single  item  to  guide  the 
engineer  In  the  economical  expenditure  ot  the  county's  money. 

Mb.  Muohrs.  I  would  like  to  present  a  motion  that  this  Institute  express 
by  rising  vote  Its  appreciation  and  thanks  to  Dr.  Pratt  for  making  possible 
such  au  Instructive  and  valuable  Institute  as  this  has  been,  and  also  to  his 
associate  and  the  Community  Club  for  their  genuine  and  much-en]oyed  hospi- 
tality to  all  those  attending  the  Institute. 

Rising  vote  of  appreciation. 

Dr.  Pratt  called  attention  to  Business  Session  and  that  three  questions 
are  open  for  general  discussion: 

How  to  Improve  the  Institute. 

Correspondence  Courses — Are  They  of  Value? 

Plan  ot  Cooperation. 
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It  shall  b«  Included  in  the  Highway  Commlssloa  Bill  that  there  shall  be 
held  in  each  county  each  year  a  county  road  inatltute,  under  the  Bunervision 
of  one  of  the  engineers  of  the  State  Highway  CommiBfllon,  which  all  county 
road  officials,  Buperintendents,  Bupervisore,  foremen,  etc.,  are  to  attend.  It 
shall  be  considered  part  of  tbe  official  duties  of  tbe  county  road  commlaelonera 
to  attend  sucb  Institute,  and  all  cost  and  expenses  of  their  attendance  shall  be 
borne  by  the  counties.  1  bellerc  that  by  getting  togetber  In  this  way  we  will 
get  more  than  at  a  general  Institute  here. 

One  thing  in  regard  to  improving  the  institute  Is  this:  Would  it  not  be 
better  to  have  a  kind  of  recess  of  from  fifteen  to  thirty  minutes  during  the 
morning  sessions  of  the  Institute,  during  which  time  the  men  could  get  to- 
gether and  talk  over  tblngs? 

Queation:  I  want  to  ask  you  one  thing:  Have  you  an  engineer  In  the 
State  in  actual  construction  work  that  la  systematically  going  ahead  with  his 
work  and  picking  out  different  materials  that  are  available  and  sending  tbem 
up  here  to  you  for  your  opinion? 

Answer:  No,  we  are  not  in  a  positlcoi  to  do  actual  testing  now.  If  the 
Highway  CommlBsion  Bill  goes  through,  we  will  be  able  to  get  out  such  re- 
ports of  road  materials  in  a  very  reasonable  time  and  not  keep  tbem  for  an 
Indefinite  time,  ae  we  have  done  in  the  past  year.  The  United  States  Office 
of  Public  Roads  has  done  a  great  deal  of  that  work  for  us. 
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LETTER  OF  TRANSMITTAL 


Chapel  Hill,  X.  C,  May  1,  1916. 

To  Bis  Excellency,  Hon.  Locke  Craig, 
Governor  of  North  Carolina. 
Sie: — The  North  Carolina  Geological  and  Economic  Survey, 
in  cooperation  with  the  United  States  Office  of  Public  Koads,  has 
collected  data  for  the  calendar  year  1914  in  regard  to  road  work  in  the 
State,  including  mileage,  finances,  administration,  maintenance, 
uses  of  convict  and  free  labor,  etc.  The  results  of  these  statistics  throw 
considerable  light  on  the  road  situation  in  the  State,  and  it  is  be- 
lieved that  their  publication  from  year  to  year  will  help  the  people  of 
the  State  to  realize,  more  than  anything  else,  the  inefficiency  of  present 
methods  of  road  work  and  administration,  and  the  necessity  for  the 
inauguration  of  more  effective  and  scientific  methods.  I  am,  there- 
fore, submitting  these  statistics  in  the  form  of  a  report,  to  be  published 
as  Economic  Paper  !No,  44  of  the  publications  of  the  North  Carolina 
Geological  and  Economic  Survey. 

Yours  respectfully,  Joseph  Htde  Pratt, 

Staie  Qeologist. 
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HIGHWAY  WORK  IN  NORTH  CAROLINA 

DURING  THE  CALENDAR  YEAR  ENDING   DECEMBER  31.  1914 


COMPIUID  BY 

JosETU  Hyde  Pratt,  State  Geologist,  and  Miss  H.  M.  Bebrv,  Secbetabt. 


The  preaout  rei>ort  covers  an  investigation,  ooiithicted  bv  the  North 
Carolina  Geological  and  Economic  Siir\'ev  in  coiiperation  with  the 
United  States  Office  of  Pnblic  Koads,  in  regard  to  road  mileage,  road 
funds,  whether  by  taxation,  bond  issue,  lalxir  tax,  etc. ;  convict  labor 
on  public  roads ;  administrative  boards ;  and  svsteina  of  inainteiiaiicc. 
The  statiatica  given  in  this  rcjwrt  apply  to  the  calendar  year  ending 
December  31,  191+,  and  consist,  in  the  main,  of  tables,  aceonipnuicd 
by  a  brief  ex2>Ianatorv  text. 

QEXERAL  STATEMENT  KEC.AHDIXO  SORTil  CAKOI.IXA  A.Vll  HER  ORGAXI- 
ZAT1<^^"  AS  TO  ROAtt  ADMIXISTRATIOX. 

North  Carolina  has  an  area  of  52,280  square  miles,  which  includes 
a  land  area  of  48,060  square  miles  and  a  water  area  of  3,020  square 
miles.  Its  oxtrenie  length  from  east  to  west  is  SOS  1-4  miles,  and  ex- 
treme width  from  north  to  south  is  187  1-2  miles.  It  is  bounded  on 
the  north  by  the  State  of  Virginia,  on  the  east  by  tlie  Atlantic  Ocean, 
on  the  soutli  by  the  States  of  South  Carolina  and  Georgia,  and  on  the 
west  by  the  State  of  Tennessee.  It  has  one  hundred  counties,  vary- 
ing in  size  from  Kobeson.  with  the  largest  land  area,  amouuLing  to 
870  square  miles,  to  Xew  Hanover,  the  smallest,  with  an  area  of  162 
square  miles,  Kxtending  from  the  coast  westward  to  the  mountains 
for  a  distance  of  over  500  miles,  it  includes  within  its  boundaries 
every  variation  in  to]xtgrai)hv,  from  the  lowlands  of  the  coastal  jilain 
region  and  the  higher  region  of  the  piedmont  plateau  to  the  steep 
mountain  regions  of  Western  North  Carolina.  Similar  variations 
are  to  be  found  in  its  climate  and  geological  formations. 

All  these  diverse  conditions  make  the  highway  problems  of  the 
various  counties  of  the  State  exceedingly  eoinj>Iex,  and  each  section 
has  its  own  problems  with  regard  to  location,  drainage,  surfacing  ma- 
terials, and  maintenance.  Thus,  according  to  the  section  of  the 
State  in  which  the  county  is  located,  it  is  found  advisable  to  use  ma- 
cadam, gravel,  sand-clay,  or  topsoil  as  surfacing  materials.      Nature 
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has,  however,  been  very  generous  in  supplying  rather  abundantly  suit- 
able materials  for  making  sand-clay*  roads,  and  because  North  Caro- 
lina is  essentially  a  rural  State,  containing  but  few  large  cities,  the 
sand-clay  road  for  the  most  part  meets  traffic  conditions  over  a  very 
wide  section.  The  State  is  exceedingly  well  watered,  and  the  prob- 
lem of  culvert  and  bridge  construction  and  repair  is  a  vital  one.  All 
the  road  work  in  North  Carolina  is  under  the  direction  of  local  county 
or  township  officials.  Up  to  the  last  two  or  three  years  all  assessments 
were  made  by  county  cotnmissionera  and  the  accruing  funds  spent 
under  their  direction.  Within  the  past  two  or  three  years,  however, 
especially  where  bonds  have  been  voted  for  building  public  roads, 
special  road  commissions  have  been  appointed, 'cither  for  the  entire 
county  (when  county  bonds  have  been  issued)  or  for  townships  or 
road  districts,  as  the  case  may  be ;  so  that  during  ldl4  the  road  funds 
of  the  State  were  administered  by  county  commissioners,  county 
road  commissioners,  township  road  commissioners  or  trustees,  etc. 

The  modern  movement  for  better  roads  in  North  Carolina  may  be 
said  to  have  begun  in  1879,  when  the  General  Assembly  passed  what 
is  known  as  the  Mecklenburg  Koad  Law.  This  was  proposed  as  a 
general  State  law,  but  when  passed  it  applied  to  only  three  counties — 
Mecklenburg,  Forsyth,  and  Stokes.  It  provided  for  the  working  of 
public  roads  partly  by  taxation  and  partly  by  the  old  labor  system ; 
buteven  in  this  moderate  form  it  was  ahead  of  its  time,  and  in  1881 
was  repealed.  Up  to  the  passage  of  this  law  all  the  road  work  had 
been  done  by  the  free-labor  system,  which  is  still  in  vogue  ip  a  number 
of  counties,  in  some  still  being  the  only  system  in  use,  and  in  others 
supplemented  by  a  road  tax  or  bond  issue.  This  Mecklenburg  law, 
which  was  reenacted,  can  be  adopted  as  the  road  law  of  any  county  by 
a  vote  of  the  county  commissioners  on  petition  signed  by  a  number  of 
freeholders  in  the  county. 

The  General  Assembly  of  1913  passed  a  great  many  acts  relating 
to  the  issuing  of  road  bonds  by  counties  and  townships.  There  was  a 
great  lack  of  uniformity  in  these  bills  and  wide  variation  in  the  method 
of  issuing  the  bonds,  some  being  authorized  by  election  on  a  set  date ; 
some  by  election  on  petition  to  county  commissioners,  others  to  be 
issued  directly  by  the  county  commissioners  without  vote  or  petition, 
and  still  others  to  be  issued  in  the  discretion  of  the  county  commis- 
sioners. Some  of  the  acts  called  for  special  road  or  highway  com- 
missions to  take  charge  of  the  road  work  and  others  placed  the  road  - 
work  under  the  township  commissioners  and  county  commissioners. 

There  was  one  law  of  a  general  nature  passed  authorizing  any  town- 
ship (except  in  the  counties  of  Rockingham,  Madison,  Anson,  and 

'Sand-dar  indndeB  cnT«l  and  topuil. 
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Kobcsoa)  to  vote  upon  bonds,  not  exceeding  $50,000,  upon  petition  to 
boards  of  county  commiasionera.  Elections  for  these  bond  issues  are 
to  be  called  by  said  board  upon  petition  of  one-fourth  of  the  <)ualificd 
voters  of  any  township. 


Up  to  the  present  time  no  work  has  been  done  directly  under  the 
State,  except  such  educational  work  and  engineering  assistance  as 
could  be  rendered  by  the  small  appropriation  of  $5,000  a  year  allotted 
to  the  highway  department  of  the  Korth  Carolina  Geological  and 
Economic  Survey.  Certain  special  work,  however,  was  allotted  to 
this  department  by  the  Legislature  of  1913,  aa  the  supervision  of  the 
construction  of  the  Hickory  Nut  Gap  Road  (a  link  of  the  Charlotte- 
Asheville  Highway),  which  is  being  built  by  State  convicts,  and  simi- 
lar supervision  of  a  Hnk  of  the  Central  Highway  in  Madison  County. 
State  convicts  were  also  allotted  to  do  this  work. 

S0LRCE8  OF  INFOEMATION. 

The  facta  given  in  this  report  were  obtained  from  chairmen  of 
boards  of  county  commissioners,  chairman  of  road  commissions 
(both  county  and  township),  from  registers  of  deeds,  clerks  of  courts, 
road  engineers,  road  superintendents,  and  in  some  cases  from  private 
individuals.  The  county  and  road  commissions  were  first  written 
to  and  given  an  opportunity  to  fill  out  the  list  of  questions,  A  sec- 
ond request  was  sent  with  a  personal  letter.  In  many  instances  third, 
fourth,  and  fifth  requests  were  mailed  to  such  parties  as  it  was  thought 
could  give  reliable  answers.  In  a  few  cases  personal  yisits  were  made 
by  engineers  of  the  Geological  Survey  to  road  officials  and  the  desired 
information  secured. 

In  compiling  the  special-tax  figures,  access  was  had  to  the  report 
of  the  State  Auditor,  and  we  were  able  to  compute  the  amoiint  of 
special  tax  from  this,  thus  checking  up  these  returns.  This  office 
keeps  in  touch  with  the  bond  issues  which  are  being  voted  from  time  to 
time  by  different  counties  and  townships,  and  thus  we  were  able  to 
cheek  this  data  with  the  reports  sent  in. 

As  to  mileage  in  the  counties,  these  figures  were  adjusted  with 
figures  which  had  been  received  in  previous  years  for  total  mileage, 
and  the  figures  for  improved  mileage  were  checked  by  considering 
average  cost  per  mile  with  available  funds. 

Wbile  all  data  given  may  not  be  absolutely  correct,  it  is  believed 
that  it  is  as  nearly  correct  as  can  be  had  from  any  available  sources 
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of  information.  N^one  of  the  counties  or  townships  in  which  road 
work  is  being  done  keep  accurate  cost  data,  and  practically  none  o£ 
the  counties  have  had  road  maps  made  of  them,  so  that,  while  the 
figures  given  as  to  mileage  cannot  be  taken  as  absolutely  correct,  yet 
they  are  close  approximations. 
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Table  I 

Revenue  by  Counties  and  Townslt  ips  from  Direct  Taxation  (^Property 

and  Poll) ,  Special  Taxes  (Auto  Tax,  Dog  Tax,  Central  Highway 

Tax),  Labor  Tax,  and  Private  Subscription. 

It  will  be  noted  from  this  table  that  in  some  instances  there  is  a 
tax  levied  for  tlie  entire  county  for  road  improvement,  in  other  in- 
stances townships  have  a  special  levy  for  road  building,  while  in  still 
other  cases  there  is  a  county  levy  supplemented  by  additional  levies 
in  certain  townships. 

In  column  1  is  given  the  rate  for  county  levies  per  $100  worth  of 
property. 

In  column  2  is  given  the  rate  of  tovmship  levies  per  $100  worth  of 
property, 

In  column  3  is  given  the  rate  on  polls  by  counties. 

In  column  4  is  given  the  rate  hy  townships  on  the  poll. 

Column  5  giVes  the  amounts  obtained  from  both  property  and  poll 
taxes  in  counties  and  townships. 

Column  6  gives  the  purposes  for  which  these  taxes  are  levied,  as  for 
repair  and  maintenance  of  dirt  roads;  construction  of  new  roads; 
interest  and  sinking  fund  on  bond  issues ;  bridges,  etc. 

Column  1  gives  the  allotment  by  counties  of  the  State  automobile 
tax.  This  tax  is  supposed  to  be  used  for  the  upkeep  of  roads,  but  is 
sometimes  diverted  from  that  purpose. 

Column  8  specifies  certain  other  sources  of  revenue,  as  private  sub- 
scriptions; dog  taxes;  value  of  labor  contributions;  tax  for  Central 
Highway;  Federal  funds;  excess  fees  of  county  oificers  used  for 
roads ;  United  States  Department  of  Agriculture  fund ;  sale  of  rail- 
road stock ;  money  borrowed  by  county  commissioners  for  roads ;  rail- 
road tax ;  and  chain-gang  tax. 

Column  9  gives  the  amounts  raised  from  the  sources  designated  in 
column  8, 

Column  10  gives  the  total  amount  for  road  purjwses  derived  from 
columns  5,  7  and  9.  ■ 

Column  11  gives  by  counties  and  townships  the  number  of  days  of 
free  labor  recjuired  from  citizens  in  rural  districts. 

Column  12  gives  the  age  limits  of  citizens  who  are  subject  to  this 
labor  tax. 

Column  13  gives  by  counties  and  townships  the  estimated  number 
of  men  who  are  subject  to  this  labor  tax. 
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GIFTS,  LABOR,  AND  ALL  OTHER  BOURCES  EXCEPT  BOND  ISSUES  DURING  1B14. 
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A  review  of  this  table  shows  that  seventy-six  counties  have  levied 
a  special  tax  for  road  work,  the  tax  being  levied  for  the  whole  county. 
The  greater  proportion  of  this  was  spent,  in  coimection  with  the  labor 
tax,  in  the  repair  of  the  dirt  roads  of  the  counties.  As  a  rule,  this 
money  is  not  spent  under  the  direction  of  a  competent  road  engineer 
or  superintendent,  but  is  apportioned  among  the  townships  and  used 
to  employ  people,  unskilled  in  road  building,  who  live  along  the  road, 
to  work  at  such  times  as  their  crops  are  not  needing  them.  Thirty- 
seven  counties  have  from  one  to  twelve  townships  levying  special  road 
tax.  There  were  seventeen  counties  which  had  a  county  road  tax, 
supplemented  hy  special  township  taxes.  Twenty  counties  had  a  poll 
tax  for  roads  and  forty-six  townships  in  twenty-eight  counties  re- 
ported a  similar  tax  Twelve  counties  reported  other  special  taxes 
used  for  road  work,  such  as  dog  tax,  railroad  tax,  Central  Highway  tax, 
chain-gang  tax,  etc.,  aggregating  $37,717.70  in  1914;  $76,173.40 
from  the  State  automobile  tax  was  reiwrted  to  have  been  returned  to 
the  counties  to  be  used  on  the  roads.  Buring  1914,  $92,279  were  used 
in  forty-eight  counties  from  private  subscriptions  of  money,  labor, 
and  teams.  One  county  sold  railroad  stock  to  the  amount  of  $37,500, 
which  was  spent  on  the  public  roads  during  1914,  and  three  counties 
were  aided  by  the  expenditure  of  Federal  funds.  This  makes  a  total 
of  $2,105,238.28  which  was  reported  to  have  been  spent  on  the  public 
roads  during  1914  from  taxes  of  various  kinds,  private  subscriptions, 
Federal  funds,  etc.  Of  this  amount,  it  was  reported  that  $312,300 
was  spent  for  interest  and  sinking  funds  on  bond  issues ;  and  it  was 
estimated  that  $674,577.28  was  used  for  maintenance  or  upkeep  of 
the  public  roads,  $125,000  for  construction  and  repair  of  bridges,  and 
$316,628  for  the  construction  of  new  roads. 

In  addition  to  the  above  taxes,  sixty-seven  counties  have  a  labor 
tax,  and  these  reported  during  1914  an  aggregate  of  121,225  men 
subject  to  this  tax  who  worked  on  an  average  5.17  days  each  during 
the  year,  making  a  total  of  676,733  1-4  days  of  labor  put  on  the 
roads  in  these  counties  during  1914.  Valuing  this  labor  tax  at  $1  per 
day,  this  makes  an  additional  $676,733,25  spent  on  the  roads  during 
1914. 
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Table  II 
County  and  Township  Hxpenditures  for  Roads  by  Bond  Issues 

This  table  gives  revenue  from  boud  issues.  These  bonds  are  isaued 
either  as  county  bonds  or  township  bonds,  and  frequently  county  bonds 
are  supplemented  by  special  bond  issues  in  certain  of  its  townships. 

Column  1  gives  the  total  amount  of  bonds  by  counties  and  town- 
ships issued  to  January  1,  1913. 

Column  2  gives  date  of  sale  of  these  bonds. 

Column  3  gives  amount  of  bonds  voted  during  1913. 

Column  4  gives  amount  of  bonds  sold  during  1913. 

Column  5  gives  amount  of  bonds  voted  during  1914. 

Column  6  gives  amount  of  bonds  sold  during  1914. 

Column  7  gives  total  amount  of  bonds  issued  to  January  1,  1915. 
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A  review  of  this  table  shows  that  up  to  January  1,  1915,  24  coun- 
ties and  120  townships  had  issued  or  voted  bonds  amounting  to 
$8,961,800;  that  of  these,  3  counties  and  36  townships  voted  bonds 
during  1914,  amounting  to  $1,065,500.  In  1913  there  were  $2,338,- 
800  in  bonds  sold,  and  during  1914  $2,345,000  worth  of  bonds  were 
sold  by  7  counties  and  55  townships. 


Table  III 
Classified  Road  Mileage. 

This  table  gives  road  mileage  by  counties. 

Column  1  gives,  by  counties,  the  total  number  of  miles  of  public 
roads  in  the  State.    These  figures  are  only  approximately  correct. 

Column  2  gives  by  counties  the  total  number  of  miles  of  macadam 
roads  in  the  State. 

Column  3  gives  the  number  of  miles  of  macadam  roads  constructed 
in  the  various  counties  during  1914. 

Column  4  gives,  by  counties,  the  total  number  of  miles  of  sand- 
clay  or  topsoil  roads  in  the  State. 

Column  5  gives,  by  counties,  the  number  of  miles  of  sand-clay 
or  topsoil  roads  built  during  1914. 

Column  6  gives,  by  counties,  the  total  number  of  miles  of  gravel 
roads  in  the  State. 

Column  7  gives,  by  counties,  the  number  of  miles  of  gravel  road 
built  during  1914. 

Column  8  gives,  by  counties,  the  total  number  of  miles  of  specially 
surfaced  road  (including  bituminous  macadam,  asphalt  macadam, 
Tarvia,  and  concrete  roads)  in  the  State. 

Column  9  gives  the  number  of  miles  of  specially  surfaced  road  built 
during  1914. 

Column  10  gives  the  kinds  of  surfacing  material  used  in  columns  8 
and  9. 

Column  11  gives,  by  counties,  the  total  number  of  miles  of  road 
graded  and  shaped  but  not  surfaced. 

Column  12  gives  the  number  of  miles  of  road  graded  but  not  sur- 
faced during  1914, 

Column  13  gives,  by  counties,  the  number  of  miles  of  unimproved 
dirt  road. 
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A  review  of  thia  table  showa  that  the  total  mileage  of  public  roads 
reported  for  1914  wag  50,758  miles,  of  which  there  were  1,105  miles 
of  macadam,  4,3631^  milea  of  sand-clay  or  topsoil;  502  miles  of 
gravel;  56^^  miles  of  specially  surfaced  {concrete  bituminous  md- 
cadam,  asphalt  macadam,  etc.) ;  and  4,181lA  miles  of  road  graded 
but  not  surfaced.  This  makes  a  total  of  10,208^4  niiles  of  surfaced 
and  improved  road  in  the  State,  as  reported  for  1914.  Of  this  mile- 
age of  improved  road,  the  following  were  constructed  during  1914: 

48  1-6  miles  macadam, 
1,619  1-2  miles  sand-clay  or  topsoil, 
211        miles  of  gravel, 

15  1-4  miles  of  specially  surfaced, 
1,290  1-2  miles  of  graded  but  not  surfaced. 

This  leaves  40,549^4  miles  of  unimproved  dirt  roads  in  the  State. 
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Table  IV 

Use  of  Convict  Labor  in  Road  Cottstruction  During  191^ 

Thia  table  gives  the  counties  whicli  use  ghort-tcrni  prisoners  on 
their  own  public  roads  and  the  counties  which  lease  their  convicts 
for  road  work  to  other  counties.  In  a  few  instances  the  State,  through 
special  enactment,  has  undertaken  to  build  certain  roads  with  convict 
labor. 

Column  1  gives  the  average  number  of  convicts,  by  counties,  used 
on  the  public  roads  during  1914. 

Column  2  gives  the  names  of  counties  to  whom  other  counties  leased 
their  convicts  during  1914. 

Column  3  gives  the  average  cost  per  day  of  guarding,  feeding,  and 
general  care  of  convicts. 

Column  4  gives  the  number  of  State  convicts  used  in  road  work,  by 
counties.  The  General  Assembly  of  1913  passed  an  act  by  which 
any  county  or  township  or  good  roads  district  may  obtain  State  con- 
victs by  making  application  for  them  and  by  having  their  plans  fur- 
nished or  approved  by  the  State  Geological  and  Economic  Survey. 
Koads  built  by  such  labor  must  be  under  the  direction  of  the  State 
Geological  and  Economic  Survey. 

Column  5  gives  the  opinions  of  those  making  the  reports  in  regard 
to  the  eifect  of  such  work  upon  the  convict  and  its  value  to  the  counties 
or  the  State. 

Column  6  gives  the  estimated  value  in  money  of  the  convict  labor 
used  on  the  roads,  estimating  the  number  of  days  worked  at  200  and 
the  value  per  day  per  convict  at  $1.25. 
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Table  IV  gives  data  iii  regard  to  the  use  of  convict  labor  on  the 
public  roads  in  1914.  This  shows  that  there  were  1,888  short-term 
convicts  used  by  the  counties  during  1914  and  155  State  convicts. 
Thirty-one  counties  leased  their  convicts  to  other  counties  for  use 
on  public  roads.  The  average  cost  for  guarding,  feeding,  and  general 
care  of  a  convict  ranges  from  45  cents  to  $1  per  day.  Estimating 
the  value  of  the  convict  labor  at  $1.25  per  day  per  man  and  the  num- 
ber o£  days  worked  during  the  year  at  200,  gives  the  total  value  of  con- 
vict labor  for  1914  of  $460,250. 


Table  V 
What  Was  Spent  on  Roads  hi  WlJf  atid  How  It  Was  Spent 

In  this  table  ia  brought  together  the  revenue  from  all  sources  (in- 
cluding taxes,  subscriptions,  bond  issues,  labor  tax,  convict  labor, 
etc.)  used  on  the  public  roads  during  1914.  Kone  of  the  counties 
have  kept  exact  figures  in  all  cases  as  to  the  proportion  of  bond  issues 
spent  during  this  year,  but  it  is  believed  that  the  figures  given  are 
fairly  accurate.  In  this  table  is  also  given  the  number  of  miles  of 
road  surfaced  and  graded,  together  with  estimated  cost  per  mile  of 
such  improvements.  Along  with  this  statement  is  worked  out  the 
total  amount  spent  in  road  construction  during  1914  and  an  estimated 
statement  as  to  the  amount  spent  in  the  maintenance  or  upkeep  of  all 
the  public  roads  during  1914. 

Column  1  gives  the  funds  from  all  sources  except  bond  issues.  This 
is  given  entirely  by  counties,  but  in  many  instances  the  sums  given 
represent  money  raised  by  special  taxes  in  certain  townships.  This, 
however,  is  given  in  detail  in  Table  I. 

Column  2  gives  the  estimated  proportion  of  funds  raised  from  bond 
issues  spent  during  1914.     This  is  given  by  counties  and  townships. 

Column  3  gives  the  estimated  value  of  the  free-labor  tax,  valuing 
it  at  $1  per  day  per  man. 

Coluin'n  4  gives  the  estimated  value  of  convict  labor  as  worked  out 
in  Table  IV. 

Column  5  gives  the  total  amounts  from  all  sources  spent  on  road 
work  in  1914. 

Column  6  gives  the  number  of  miles  of  macadam  road  built  in 
1914,  and  column  7  gives  the  cost  per  mile  of  this  type  of  road. 

Column  8  gives  the  number  of  miles  of  sand-clay  or  topsoil  road 
built  in  1914,  and  column  9  the  cost  of  this  type  of  road  per  mile. 
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Column  10  gives  tbe  aumber  of  miles  of  gravel  road  built  in  1914 
and  column  11  the  coat  per  mile. 

Column  12  gives  the  number  of  miles  of  specially  surfaced  road 
(including  asphalt  macadam,  bituminous  macadam,  concrete,  etc.) 
built  in  1914,  and  column  13  gives  the  cost  per  mile  of  these  types 
of  road. 

Column  14  gives  the  number  of  miles  of  road  graded  but  not  sur- 
faced during  1914,  and  column  15  gives  the  cost  per  mile  for  grading. 

Cohmin  16  gives  the  estimated  total  cost  of  roads  graded  and  sur- 
faced during  1914. 

Column  17  gives  the  estimated  amount  spent  on  maintenance  r  ad 
repair  during  1914. 

Columns  16  and  17  do  not  represent  all  the  money  given  in  column 
5,  as  in  many  instances  a  certain  amount  of  tbe  road  tax  is  used  for 
interest  and  sinking  fund  on  bond  issues  and  in  some  instances  for 
bridge  building  or  bridge  maintenance. 
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Table  V  gives  a  general  statement  in  regard  to  expenditures  on 
roads  during  1914  from  all  sources  and  wliat  was  aecomplished  with 
these  expenditures.  This  table  shows  that  there  was  a  total  expendi- 
ture from  all  sources  (taxes,  bond  issues,  labor  tax,  and  convict  labor) 
during  1914  of  $5,406,945.18,  of  which  $2,044,738.28  was  the  ex- 
penditure from  all  sources  except  bond  issues.  There  were  $2,422,400 
from  bond  issues,  and  it  is  estimated  that  $591,080  of  free  labor  and 
$460,250  convict  labor  were  used  in  road  work  during  1914. 

This  table  also  gives  the  mileage  of  surfaced  and  graded  road 
obtained  from  this  expenditure,  and  shows  that  during  1914  there 
were  48  1-6  miles  of  macadam  road  constructed  at  an  average  cost 
of  $3,923  per  mile;  1,619^  miles  of  sand-clay  or  topaoil  at  an  aver- 
age cost  of  $1,180  per  mile;  211  miles  o£  gravel  road  at  an  average 
cost  of  $2,113  per  mile;  151/4  miles  of  specially  surfaced  road  at  an 
average  cost  of  $5,150  per  mile;  1,2901^  miles  of  road  graded  at  an 
average  cost  of  $1,002  per  mile. 

It  is  estimated  that  $3,199,298  were  spent  in  surfacing  and  grading 
these  roads  during  1914,  and  $1,690,307.59  in  the  maintenance  and 
repair  of  the  dirt  and  surfaced  roads.  Cost  data,  whether  for  con- 
struction or  maintenance,  have  not  been  kept  by  any  of  the  counties 
up  to  the  present  time. 
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Statement  hy  Counties  and  Townships  as  to  Administrative  Boards 
and  Systems  of  Maintenance 

Column  1  gives  the  name  of  the  board  which  controlled  road  mat- 
ters during  1914,  by  counties  and  townships. 

Column  2  gives  the  manner  in  which  the  public  roads  of  the  various 
counties  and  townships  are  maintained. 

Column  3  gives,  hy  counties,  the  estimated  amount  of  tax  money, 
value  of  free  labor,  etc.,  used  in  the  maintenance  or  repair  of  the 
public  roads  during  1914. 

Column  4  states  whether  or  not  the  split-log  drag  is  used  in  main- 
tenance work,  and  what  other  implements  were  used. 

Column  5  gives  the  sentiment  in  the  county  as  reported  as  to  use 
of  wide  tires. 
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Table  VI  gives  the  statement,  hy  counties  and  townships,  as  to 
administrative  boards  and  systems  of  maintenance.  This  gives  in 
detail  tlie  counties  which  use  the  road  drag  and  other  implements  in 
the  maintenance  of  roads,  and  the  attitude  of  the  various  counties  as 
to  the  use  of  wide  tires.  In  this  table,  also,  is  stated  the  kinds  of 
administrative  hoards  in  the  various  counties  and  townships. 
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1.  Iron  Ores  or  North  Carolina,  by  Henry  B.  C.  Nltze,  1893.  8°,  239  pp.,  20 
pi.,  and  map.    Out  of  print. 

2.  Building  and  Ornamental  Stones  in  North  Carolina,  by  T.  L.  Watson  and 
F.  B.  Laney  In  collaboration  with  George  P.  Merrill,  1906.  S°,  2S3  pp.,  32  pi., 
2  figs.    Postage  25  cents.     Clolh-bound  copy  50  cents  extra. 

3.  Gold  Deposits  in  North  Carolina,  by  Henry  B.  C.  Nltze  and  George  B. 
Hanna,  1896.    8",  196  pp„  14  pi.,  and  map.    Out  of  pHnt. 

4.  Road  Material  and  Road  CoSHtructlon  In  North  Carolina,  by  J.  A.  Holmes 
and  William  Cain,  1893.    8°,  88  pp.    Out  of  print. 

5.  The  PoreBte,  Forest  Lands,  and  Forest  Products  of  Eastern  North  Caro- 
lina, by  W.  W.  Ashe,  1884.    S°,  128  pp.,  5  pi.    Out  of  print.  . 

6.  The  Timber  Trees  o(  North  Carolina,  by  Qlfford  Pinchot  and  W.  W.  Ashe, 
1897.     8°,  227  pp.,  22  pi.     Out  of  pHnt. 

7.  Forest  Ffrea;  Their  Destructive  Work,  Causes  and  Prevention,  by  W.  W. 
Ashe,  1S95.     8°,  66  pp.,  1  pi.    PoHage  5  cents. 

S.  Water-powers  In  North  Carolina,  by  George  F.  Swain,  Joseph  A.  Holmes, 
and  E.  W.  Myers,  1899.     8°,  362  pp.,  16  pi.     Out  of  print. 

9.  Monazite  and  Monazite  Deposits  in  North  Carolina,  by  Henry  B.  C.  Nltze, 

1896.  8°,  47  pp.,  B  pi.    Out  of  print. 

10.  Gold  Mining  In  North  Carolina  and  other  Appalachian  States,  by  Henry 
B.  C.  Nltze  and  A.  J.  Wllklna,  1897.    8°,  164  pp.,  10  pi.    Out  of  print. 

11.  Corundum  and  the  Basic  Magnesian  Rocks  of  Western  North  Carolina, 
by  J.  Volney  L,ewiH.  1895.    8°.  107  pp..  6  pi.    Out  of  print. 

12.  History  of  the  Gems  Found  tn  North  Carolina,  by  George  Frederick 
Kunz,  1907.    8°,  60  pp.,  15  pi.    Out  of  print. 

13.  Clay  Deposits  and  Clay  Industries  in  North  Carolina,  by  Heinrlch  Rlee, 

1897,  8°,  167  pp.,  12  pi.  Out  of  print. 

14.  The  Cultivation  of  the  Diamond-back  Terrapin,  by  R.  E.  Coker.  1906. 
8°,  67  pp.,  23  pi,,  2  flgs.    Out  of  print. 

IE.  Eiperlmente  in  Oyater  Culture  in  Pamlico  Sound.  North  Carolina,  by 
Robert  B.  Colter,  1907.     8°.  74  pp.,  17  pi.,  11  flgs.    Postage  10  cents. 

16.  Shade  Trees  for  North  Carolina,  by  W.  W.  Ashe,  1908.  8°,  74  pp.,  10  pl„ 
16  flgs.    Postage  6  cents.     Cloth  copies  50  cents  extra. 

17.  Terracing  ol  Farm  Lands,  by  W.  W.  Aahe.  1908.  8°,  38  pp.,  6  pi.,  2  flgs. 
Postage  4  cents. 

18.  Bibliography  of  North  Carolina  Geology,  Mineralogy,  and  Geography, 
with  a  list  of  Maps,  by  Francis  Baker  Laney  and  Katherine  Hlli  Wood,  1909. 
8°.  428  pp.    Postage  23  cents.     CJoift-fiound  copy,  50  cents  extra. 

19.  The  Tin  Deposits  of  the  Carollnas.  by  Joseph  Hyde  Pratt  and  Douglas 
B.  Sterrett.  1905.    8°.  64  pp..  8  flgs.    Postage  4  cents.  ^ 
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20.  Water-powers  of  North  Carolina:  An  Appendix  to  Bulletin  8,  1310.  8*, 
383  pp.    Postage  25  cents. 

21.  The  Gold  Hill  Mining  Dietrict  of  North  Carolina,  by  Francis  Batcer 
Lane?,  1310.  8*,  137  pp.,  23  pi.,  6  flgs.  Postage  15  cents.  Cloth  copies  50 
cents  extra. 

22.  A  Report  on  the  Cld  Mining  Dtatrlct,  Davidson  County,  N.  C,  by  J.  E. 
Pogue.  Jr.,  1911.  8°,  144  pp„  22  pi.,  5  flgs.  Postage  15  cents.  Cloth  copies  50 
cents  extra. 

23.  Forest  CoDdttlona  tn  Western  North  Carolina,  by  J.  S.  Holmes,  1911. 
8",  116  pp.,  S  pi.    Postage  15  cents. 

24.  Loblolly  or  North  Carolina  Pine,  by  W.  W.  Ashe,  Forest  Inspector,  U.  S. 
Forest  Service  (and  former  Forester  of  the  North  Carolina  Geological  and 
Economic  Survey),  Prepared  In  Coiiperation  with  the  Forest  Service,  U.  S. 
Department  of  Agriculture,  1914.  8°,  176  pp.,  27  pi.,  6  flgs.  Postage  15  cents. 
Cloth  copies  50  cents  extra. 

25.  Zircon,  Monazlte,  and  Other  Minerals  used  In  the  Production  of  Chemi- 
cal Compounds  Employed  in  the  Manufacture  of  Lighting  Apparatus,  by 
Joseph  Hyde  Pratt,  Ph.D.,  1916.  8°,  120  pp.,  3  pi.  Postage  15  cents.  Clotk 
copies  50  cents  extra. 

26.  A  Report  on  the  Virgilina  Copper  District  of  North  Carolina  and  Vir- 
ginia, by  F.  B.  Laney,  Ph.D.,  1917.    8°,  ...  pp..  . . .  pi maps.    Postage  . . 

cents.    Jn  press. 

27.  The  Altitudes  of  North  Carolina,  1917.  8°,  ...  pp.  Postage  ..  cents. 
In  press. 

ECO.VOUIC  PAPEB8 

1.  The  Maple  Sugar  Industry  In  Western  North  Carolina,  by  W.  W.  Ashe, 
1897.    8°,  34  pp.    Postage  S  cents. 

2.  Recent  Road  Legislation  in  North  Carolina,  by  J.  A.  Holmes.     Out  of 

3.  Talc  and  Pyrophyllite  Deposits  in  North  Carolina,  by  Joseph  Hyde  Pratt, 
1900.    8°,  29  pp.,  2  maps.    Postage  2  cents. 

4.  The  Mining  Industry  In  North  Carolina  During  1900,  by  Joseph  Hyde 
Pratt,  1901,    8°,  36  pp.,  and  map.    Postage  2  cents. 

Takm  up  In  aome  delsil  Occiirrencrs  of  Gold.  SiLrer,  Lead  and  Zinr.  Copjier  Inn  Mbd- 
gmrtf.  Corundum,  Granite.  Mien.  Talc,  PjrophjUile,  Graphite.  Kaolin.  Gem  Mineral*, 
Monaiite,    Tungslen,    Building   Stonea,    and   Coal   in    Horlh    Carolina. 

5.  Road  Laws  of  North  Carolina,  by  J.  A,  Holmes.    Out  of  print. 

6.  The  Mining  Industry  In  North  Carolina  During  1901,  by  Joseph  Hyde 
Pratt,  1902.    8°,  102  pp.    Out  o]  print. 

Gives  s  List  of  Minerala  found  in  North  Caroiinn;  deacribea  the  Treatment  of  Solphuret 
Gold  Orea.  glviiiE  localitiea;  Ukee  up  the  Occurrence  of  Copper  in  the  Virgilina,  Gold  Hill. 
and  Ore  Knob  dialricta^  Kim  Occurrence  and  Usea  of  Corundum:  a  List  of  Garoata, 
deacribinfi  Localiliea;  thD  Occurrence,  Associated  Minerala,  Uspa  and  Localities  of  Mica:  the 
Occurrence  of  North  Carolina  Feldspar,  with  Analyses;  an  extended  deacriplion  of  North 
Carolina  Gema  and  Gem  Minerala:  Occurrences  of  Monaiite,  Barylea.  Oeher;  describea  and 
girea  Occurrencea  of  Graphite  and  Coal;  describes  and  gives  Occurrences  of  Building  Stones. 
including  Limestone;  describes  and  gives  Uses  for  the  larious  forms  of  Clay:  and  under 
tbe  head  of  "Other  Economic  Minerals,"  describes  snd  gives  Occurrences  ol  Chromite, 
Asbestos,  and  Zircon. 

7.  Mining  Industry  In  North  Carolina  During  1902.  by  Joseph  Hyde  Pratt, 
1903.    8°,  27  pp.     Ou(  of  pHnt. 

8.  The  Mining  Industry  in  North  Carolina  During  1903,  by  Joseph  Hyde 
Pratt,  1904.    8°,  74  pp.    Postage  i  cents. 
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9.  The  Mining  InduBtry  in  North  Carolina  During  1904,  hr  Joseph  Hyde 

Pratt,  1905.    8°,  95  pp.    Postage  i  cents. 
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10.  Oyster  Culture  In  North  Carolina,  by  Robert  E.  Coker,  1905.  8°,  39  pp. 
Out  of  print. 

11.  The  Mining  Industry  in  North  Carolina  During  1905,  by  Joseph  Hyde 
Pratt,  1906.    8°,  95  pp.    Postage  f  cents. 

Describes  the  miners!  Cobalt  and  Ihe  principal  minersla  that  contain  Cobalt;  Corundum 
Localities;  Monaiite  and  Zircon  in  considerable  detail,  giving  Anslfses  of  Thorisnit«: 
describes  TanUlum  Minerals  and  gives  description  o!  the  Tantalum  Lamp;  gives  brief 
description  of  Peat  Deposits;  the  maiufflcture  of  Sand-lime  Brick;  Operation,  of  Concen- 
irating  Plant  in  Black  Sand  Investigations;  Kives  Laws  Kdaling  to  Mines.  Coal  Mines, 
Mining,  Mineral  Interest  in  Land,   Phoiphate  Kock,   Marl  Beds. 

12.  Inv^tlgatlous  Relative  to  the  Shad  Fisheries  of  North  Carolina,  by 
John  N.  Cobb,  1906.    S°,  74  pp.,  8  maps.    Postage  S  cents. 

13.  Report  of  Committee  on  Fisheries  in  North  CarolioB.  Complied  by 
Joseph  Hyde  Pratt,  1906.     8°,  78  pp.     Out  of  Print. 

14.  The  Mining  Industry  in  North  Carolina  During  1906,  by  Joseph  Hyde 
Pratt,  1907,     8%  144  pp.,  20  pi.,  and  5  flgs.    Pottage  10  cents. 
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IB.  The  Mining  Industry  in  North  Carolina  During  1907,  by  Joseph  Hyde 
Pratt,  1908.    8°,  176  pp.,  13  pi.,  and  4  figs.    Postage  IS  cents. 


Uniled   atates   Geological   Survey  on   Peat  from   Eli.abelh   City,    North   C 

16.  Report  of  Convention  called  by  Governor  R.  B.  Qlenn  to  Investigate  the 
Fishing  Industries  in  North  Carolina,  compiled  by  Joseph  Hyde  Pratt,  State 
Geologist,  1908.    8°,  45  pp.    Out  of  print. 

17.  Froceedlngs  of  Drainage  Convention  held  at  New  Bern,  North  Carolina, 
September  9,  1908.    Compiled  by  Joseph  Hyde  Pratt.  190S.    8°,  94  pp.    Out  of 

IS.  Proceedings  of  Second  Annual  Drainage  Convention  held  at  New  Bern, 
North  Carolina,  November  11  and  12.  1909,  compiled  by  Joseph  Hyde  Pratt, 
and  containing  North  Carolina  Drainage  Law,  1909.     8°,  50  pp.     Out  of  print. 

19.  Forest  Fires  in  North  Carolina  During  1909,  by  J.  S.  Holmes,  Forester, 
1910.     8°,  52  pp.,  9  pi.     Out  of  print. 
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20.  Wood-using  Industrtee  of  North  Carolina,  hy  Roger  E.  Simmons,  under 
the  direction  ot  J.  3.  Holmes  and  H.  S.  Sackett,  1910.  S°,  74  pp.,  6  pi. 
Poatage  7  centt. 

21.  Proceedings  of  the  Third  Annual  Drainage  Convention,  held  under 
Auaplces  of  the  North  Carolina  Dralnaee  Association;  and  the  North  Carolina 
Drainage  Law  (codified).  Compiled  by  JoHeph  Hyde  Pratt,  1911.  8°,  67  pp., 
3  pi.     Out  of  print. 

22.  Forest  Fires  in  North  Carolina  During  1910,  by  J.  S.  Holmes,  Forester, 

1911.  8°.  18  pp.    Out  of  pri»t. 

23.  Mining  Industry  In  North  Carolina  During  1908.  '09,  and  '10.  by  Joseph 
Hyde  Pratt  and  Miss  H.  M.  Berry,  1911.  S°,  134  pp.,  1  pi.,  27  figs.  Pottage 
10  cents.    Cloth  copies  50  cents  extra. 

QiTca  repDrt'on  VirgiliuB  Copiwr  Diatricl  of  North  CmrolinB  and  Virgiais,  b;  F.  B.  1«D«7: 
Detailed  report  on  Mica  Depoiils  o[  North  CaroliDB.  hy  Douglas  B.  Sterrelt;  Detailed  report 
on    Uonaiile,    by  Douclas   B.   Sternlt;    BejiortE   on   ysrioua   Gem   Minerala,    br   Douglaa    B. 

Chance  Report  of  the  Dan  River  and  Deep  River  Coal  Fielda^  Borne  noies'on  the  Feat 
InduBti7,  by  Profea»r  Charlea  A.  Daria:  Eiilrsct  trom  report  ot  Arthur  Keith  on  the 
NantiLhila  Marble;    Deacription   of   the  manDtaclure  ot   Sand-lime    Brick. 

24.  Pishing  Industry  of  North  Carolina,  by  Joseph  Hyde  Pratt.  1911.  8°,  44 
pp.    Out  of  print. 

35.  Proceedings  or  Second  Annual  Convention  of  the  North  Carolina  For- 
estry Association,  held  at  Raleigh,  North  Carolina,  February  21,  1912.  Forest 
Fires  in  North  Carolina  During  1911.  Suggested  Forestry  Legislation.  Com- 
piled by  J.  S.  Holmes,  Forester,  1912.    8°,  71  pp.    Postage  5  cent*. 

26.  Proceedings  of  Fourth  Annual  Drainage  Convention,  held  at  Elizabeth 
City,  North  Carolina.  November  15  and  16,  1911.  compiled  by  Joseph  Hyde 
Pratt,  State  Geologist.  1912.    8°,  45  pp.    Out  of  print. 

27.  Highway  Work  in  North  Carolina,  containing  a  Statistical  Report  of 
Road  Work  during  1911  by  Joesph  Hyde  Pratt,  State  Geologist,  and  Miss 
H.  M.  Berry,  Secretary,  1912.    8°,  145  pp.,  11  flgs.    Postage  10  cents. 

28.  Culverts  and  Small  Bridges  for  Country  Roads  In  North  Carolina,  by 
C.  R.  Thomas  and  T.  F.  Hlckerson,  1912.  8°,  56  pp.,  14  figs.,  20  pi.  Postage 
JO  cents. 

29.  Report  of  the  Fisheries  Convention  held  at  New  Bern,  N.  C.  December 
13.  1911,  compiled  by  Joseph  Hyde  Pratt,  State  QeologlBt,  together  with  a 
Compendium  of  the  Stenographic  Notes  ot  the  Meetings  Held  on  the  two 
trips  taken  by  the  Legislative  Fish  Committee  Appointed  by  the  General  As- 
sembly of  1909,  and  the  Legislation  Recommended  by  this  Committee,  1912. 
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LETTER  OF  TRANSMITTAL 


Chapel  Hill,  N.  C,  May  1,  1916. 
To  Sis  Excellency,  Hon.  Locke  Craio, 

Governor  of  North  Carolina. 
Sir: — There  was  held  at  Belhaven,  Beaufort  County,  N.  C,  on 
Ifovember  29th,  30th,  and  December  Ist,  1915,  the  Eighth  Annual 
Drainage  Convention.  This  convention  waa  held  ander  the  auspices  of 
the  North  Carolina  Drainage  Association  in  cooperation  with  the  North 
Carolina  Geological  and  Economic  Survey,  The  papers  presented  at 
this  convention  T^ere  of  great  interest,  and  it  is  believed  that  these,  to- 
gether with  the  discussions  in  regard  to  the  various  phases  of  the  drain- 
age problem,  are  of  great  interest  and  value  to  the  State  and  those  in- 
terested in  the  reclamation  and  utilization  of  these  swamp  and  over- 
flowed areas.  I  therefore  recommend  that  a  compilation  of  these  pro- 
ceedings be  published  as  Economic  Paper  No.  45  of  the  publications  of 
the  North  Carolina  Geological  and  Economic  Survey. 
Yours  respectfully, 

Joseph  Htde  Pratt, 

State  Geologist. 
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PROCEEDINGS 
EIGHTH  ANNUAL  DRAINAGE  CONVENTION 


North  Carouna  Drainage  Association  and  the  north  Carolina 
Geological  and  economic  Survey 

BELHAVEN,  N.  C,  NOVEMBER  29.  30.  AND  DECEMBER  1,  1915 


MONVAY,  NOVEMBER  t»,  1»16— Erenlng  Session 

Tte  Eighth  Annual  Convention  of  the  North  Carolina  Drainage 
Association  was  called  to  order  Monday  evening,  November  29th,  at 
8  o'clock,  in  the  city  hall  of  Belhaven,  by  the  Secretary,  Mr.  Joseph 
Hyde  Pratt,  the  President,  Mr.  Lawrence  Brett,  being  absent. 

Mb.  Pk4tt  :  In  calling  the  Convention  to  order  I  want  to  make  the 
EnnouBcement  that  I  am  not  President  of  the  Association.  I  am  very 
sorry  to  say  that  we  have  just  had  a  telegram  from  Mr.  Brett,  stating 
Uiat  he  has  been  detained  at  Great  Falls,  S.  C,  in  connection  with  some 
development  work  he  is  carrying  on  for  the  Southern  Power  Company. 
I  think  this  is  the  first  of  the  eight  conventions  that  Mr.  Brett  has  not 
been  able  to  attend,  and  I  have  been  asked  to  preside  in  his  place. 

Tonight  I  will  have  to  act  in  the  dual  capacity  of  President  and 
Secretary,  and  for  this  reason  I  am  going  to  ask  the  reporters  here  to 
assist  as  secretaries  of  this  Convention.  I  am  going  to  call  on  first, 
the  Mayor  of  Belhaven,  Mr.  Tooley. 

Addresses  op  Welcome 

Mk.  John  G.  Tooley,  for  the  Town  of  Belhaven: 

Qentlemen  of  the  Convention,  Lotties  and  OentJemen:  I  am  not  mayor  ot 
the  town  ot  Belhaven,  but  the  prlvHege  ol  expreBslng  the  welcome  for  the 
town  has  fallen  to  my  lot,  and,  while  I  deeply  appreciate  the  honor,  I  feel 
keenly  alive  to  my  Inability  to  do  justice  to  It.  Our  means  In  Belhaven  tor 
entertainment  are  rather  limited,  but  our  Joy  at  having  you  with  us  and 
having  the  Convention  assemble  here  la  without  bounds,  and  if  we  can  auc' 
ceed  In  making  you  enjoy  the  occasion  as  much  ae  we  ourselves  do,  then  we 
will  have  reached  the  full  measure  of  success.     If  there  Is  one  thing  more 
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than  aaotber  that  la  claiming  the  attentioQ,  attd  the  serious  attention,  of  the 
people  of  the  State  of  North  Carolina  at  the  present  time,  It  Is  drainage.  The 
subject  Is  being  dlecussed  everywhere;  the  air  Is  permeated  with  it  and  In 
this  section  of  the  country  the  dogs  btirk  It;  the  birds  sing  It;  the  pines 
Bigh  it;  and  old  Pungo  Rlyer  mourns  It.  It  U  wonderful  to  me  that  so  many 
thousands  of  acres  of  land,  waste  and  desolate,  with  practically  no  taxable 
or  commercial  value,  have  been,  through  the  succeHSful  application  of  drain- 
age Byatema,  transformed  Into  profitable  farm  lands.  Within  a  radius  of 
twenty-flve  miles  from  where  we  are  tonight  there  are  at  least  35.000  acres 
of  swamp  lande  which  have  been  converted  so  that  they  will  yield  as  much 
per  acre  as  the  old  farm  lands  yield.  I  hope  I  will  be  pardoned  for  relat- 
ing an  Incident  that  occurred  last  August  when  a,  gentleman  from  Indiana 
was  taken  up  to  a  section  where  thousands  of  acres  of  land  are  stuck  in  corn. 
The  process  Is  to  cut  the  growth  in  September,  bum  it  oft  In  Mlay  and  then 
stick  it  in  corn,  and  it  produces  a  yield  of  from  five  to  fifteen  barrels  per  acre. 
This  gentleman  was  from  the  Wabash  bottoms  of  Indiana,  which  I  believe  Is 
the  best  corn  section  of  the  country.  The  land  we  were  going  over  was  a 
dense  forest  less  than  a  year  previous  to  his  visit  and,  according  to  his 
estimation,  it  would  yield  at  least  eight  barrels  of  corn  to  the  acre.  At  first 
he  could  not  let  belief  take  hold  of  him,  but  finally  he  admitted  that  it  was 
the  most  marvelous  production  under  the  circumstances  that  he  had  ever 
.  seen.  I  asked  him  If  he  would  not,  when  he  returned  to  Indiana,  write  the 
facts  and  have  them  published  In  the  State  Farm  Journal.  He  made  this 
reply:  "It  I  were  to  do  that  those  people  up  there  would  brand  me  as  a 
notorious  liar.  The  only  way  they  could  be  made  to  believe  that  this  land 
down  here  la  so  fertile  would  be  lor  them  to  come  and  see  with  their  own 
eyes  as  I  have  seen."  Within  a  tew  short  months  the  most  gigantic  venture 
ever  undertaken  In  drainage  In  the  State  of  North  Carolina,  and  perhaps  the 
United  States,  will  he  completed  and  4S,(I00  acres  of  lake  bottom  will  be 
drained  and  placed  on  the  market,  at  a  good  value. 

Although  drainage  is  In  Its  Infancy,  the  results  have  added  millions  of 
dollars  to  the  wealth  of  the  State,  and  its  people  and  the  personnel  ot  this 
Convention  shows  that  there  are  brains  behind  the  movement.  The  annual 
mobilization  of  such  forces  as  we  have  with  us  tonight  Is  significantly  pro- 
phetic of  untold  good  (o  the  State  and  Its  people,  and  I  bespeak  for  the  Con- 
vention a  profitable  and  enjoyable  meeting  In  the  town  ot  Belhaven. 

The  Chainnan  then  called  upon  Mr.  P.  H.  Johnson,  who  made  the 
address  of  welcome  on  behalf  of  the  Belhaven  Board  of  Trade. 

Mr,  p.  ir.  Johnson,  for  the  Board  of  Trade  of  Belhaven : 
Mr.  President,   Ladies  and   Qentlemen  of  the  Convention:    It  gives   me 
peculiar  pleasure  to  welcome  the  North  Carolina  Drainage  Association  to 
Belhaven,  for  myself,  and  in  behalf  of  the  Board  of  Trade  of  this  town. 

In  discussing  the  land  Improvement  schemes  and  the  Immense  drainage 
projects  which  we  have  undertaken,  It  Is  an  Invariable  custom  to  speak  ot 
the  work  as  being  In  Belhaven  and  vicinity,  and  since  my  friend  Mr.  Tooley 
has  said  all  that  could  be  said  for  Belhaven,  I  sihall  be  compelled  to  enlarge 
my  welcome  so  as  to  Include  the  vicinity  as  well.  I  am  glad  to  say  that  I  can 
branch  out  as  far  as  I  like  without  exceeding  the  scope  of  endeavor  of  your 
commercial  body. 
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Living  Id  aoother  town  as  I  do,  I  am  at  liberty  to  praise  your  Board  of 
Trade  as  much  aa  I  desire  without  seeming  unduly  boastful  or  egotistic,  and 
I  am  glad  to  say  that  It  Is  composed  of  men  who  early  realized  that  the  con- 
tinued growth  and  prosperity  of  your  town  could  only  be  piaranteed  by 
fostering  the  development  of  the  country  round  about  It. 

Guided  by  this  Inspiration,  actuated  by  a  desire  to  see  Belhaven  take  the 
place  among  her  sister  towns  to  which  her  splendid  location  entitles  her, 
these  men  have  worked  in  an  ever  widening  sphere  until  they  have  drawn 
BO  distinguished  a  body  as  the  North  Carolina  Drainage  Associatlou  within 
the  circle  of  their  influence. 

And  now  that  we  have  you  gentlemen  with  ns,  the  Board  1b  particularly 
anxious  that  something  be  said  that  will,  to  use  an  old  expression,  "Haunt 
you  to  the  place." 

They  have  charged  me  with  a  great  responsibility  and  1  am  sensibly  re- 
minded of  my  incompetence.  I  am  expected  to  make  an  appropriate  speech, 
and  in  a  way  I  have  tried  to  create  the  Impression  that  I  was  able  to  do  so. 
Now  It  is  up  to  me  to  tell  you  all  that  I  am  somewhat  like  an  old  negro 
who  lived  right  near  Vanderbllt's  game  preserve  at  Blltmore. 

One  evening  a  game  warden  drove  up  to  the  old  negro's  house  and,  with- 
out revealing  his  identity,  called  out,  "Hello,  uncle!  Have  you  any  game 
about  here?" 

"I  should  say  we  have,  boss."  John  replied. 

"What  sort  of  game  have  you?" 

"Well,  we  have  squirrels  and  quail,  and  wild  turkeys,  and  quite  often  we 

"Do  you  ever  go  hunting?" 

"Yes,  sir,  boss,  I  went  out  this  morning." 

"What  did  you  kill?" 

"I  killed  tour  squirrels  and  five  partridges,  and  I  vent  hunting  last  Mon- 
day morning  and  killed  a  big  deer." 

At  this  statement  the  game  warden  produced  a  pair  ot  handcuffs  and,  snap- 
ping them  on  the  old  negro's  arms,  said;  "Come,  go  with  me;  you  are  the 
man  that  has  been  shooting  down  here.  I've  been  looking  (or  you  a  long 
time." 

John  looked  at  his  bracelets  and  then  looking  at  the  game  warden,  said: 
"Boss,  you  sho  is  got  me  dls  time,  ain't  you?" 

"Yes,  I've  got  you." 

"But,  boss,  does  you  know  who  I  la?" 

"No.  who  are  you?" 

"I'm  de  biggest  Mar  in  North  Carolina.  I  never  have  been  hunting  in  my 
life." 

I  must  reluctantly  confess  that  my  case  is  very  similar  to  the  old  negro's. 
I  have  made  a  good  many  HCatterlng  remarks  trying  to  create  the  impreseion 
that  I  was  able  to  do  more,  and  now  that  the  Board  of  Trade  has  "got"  me, 
I  am  compelled  to  own  that  I  never  delivered  a  real  speech  In  my  life.  How- 
ever, a  man  may  not  be  an  orator  and  yet  lie  may  be  thrilled  with  an  honest 
pride  in  his  community  and  a  desire  for  its  development,  and  he  may  be 
possessed  with  that  spirit  of  hospitality  which,  while  unexpressed,  will 
somehow  make  Itself  known  to  the  stranger  and  will  inspire  him  with  that 
secure  knowledge  of  welcome  which  has  immortalized  the  word  "home."    We 
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would  have  you  feel  that  It  la  such  a  spirit  which  dominates  us,  and  it  Is 
such  a  welcome  that  we  extend  to  you  tonight 

We  are  partlcularlr  glad  to  have  this  Conventlou  Id  Belhaven.  Ton  must 
know  that  the  State  Drainage  Law  very  largely  had  Its  conception  in  this 
community,  and  while  Fantego  Drainage  District  was  the  third  to  organize 
in  the  State,  it  really  started  construction  before  the  law  was  enacted;  and 
it  was  perhaps  the  need  which  waa  here  emphasised  that  started  the  move- 
ment that  culminated  In  the  organization  of  the  State  Drainage  Association 
and  the  enactment  of  our  present  Drainage  Law.  At  that  time  this  district 
was  represented  In  the  Senate  by  one  of  our  citizens,  Hon.  F.  P.  Latham, 
and  we  are  glad  to  say  that  to  a  very  large  extent,  It  was  due  to  the  untiring 
effort  which  he  put  forth  in  Its  behalf  that  our  Drainage  Law  was  placed 
upon  the  statute  books  In  its  original  form  unsullied  by  the  various  amend- 
ments with  which  Its  enemies  tried  to  hamper  it. 

In  view  of  these  facts  we  cannot  but  feel  that  In  coming  to  Belhaven 
the  North  Carolina  Drainage  Association  Is  coming  home,  and,  while  we  do 
not  wish  to  imply  that  yon  are  a  prodigal,  we  do  want  you  to  eiperience  the 
same  bountiful  weicome  which  he  enjoyed  and  we  trust  that  your  enter- 
tainment may  be  aa  pleasant  as  waa  his  participation  in  the  fatted  calf 
of  old. 

I  have  watched  the  State  Drainage  Association  from  its  very  beginning, 
and  while  It  has  encountered  many  difficulties,  I  am  glad  to  say  that  It  has 
always  triumphed.  1  recently  read  a  little  poem  which  ran  something 
like  this: 

A  little  cork  tell  In  the  path  of  a  whale, 

Who  lashed  it  down  with  his  angry  tail; 

But  in  spite  of  his  blows  it  quickly  arose, 

And  floated  serenely  before  his  nose, 

Said  the  cork,  "Ton  can  splutter  and  splash  and  flap. 

But  you  never  can  keep  me  down. 
For  I'm  made  of  the  stuff  which  is  buoyant  enough 

To  float  Instead  of  drown." 

I  thought  how  beautifully  this  little  poem  described  the  struggles  of  the 
State  Drainage  Association,  and  how  truly  It  depicted  the  reason  for  its  suc- 
cess Antagonized  by  big  corporations,  impeded  by  learned  lawyers,  pressed 
down  by  hostile  influences,  it  has  quickly  arisen  from  the  ashes  of  apparent 
defeat  and  continued  steadfastly  on  towards  the  mark  of  the  high  calling 
whereunto  It  had  aspired  because  of  the  fact  that  It  was  made  of  the  stuff 
which  would  float  instead  of  drown. 

There  Is  perhaps  no  section  of  the  State  which  has  reaped  a  greater 
beneSt  from  the  labors  of  these  men  than  has  this  community.  Within  a 
radius  of  Just  a  few  miles  we  have  over  a  hundred  miles  of  canals  cut  by 
dredKCs  serving  over  one  hundred  and  fifty  thousand  acres  of  land,  while 
next  door  to  us  Is  the  largest  drainage  project  ever  undertaken  In  this  State. 
I  refer  to  the  drainage  of  Lake  Mattaniuskeet.  We  have  thousands  of  acres 
of  land  which  only  a  few  short  years  ago  were  considered  worthless,  and 
which  now,  thanks  to  the  North  Carolina  Drainage  Association,  have  shown 
themselves  rich  beyond  the  most  avaricious  dreams  of  man. 

Touched  by  the  magic  wand  of  drainage  development  tall  reeds  have  given 
place  to  taller  com;  where  once  the  bear  and  wildcat  held  communion  with 
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their  m&teft.  blooded  stock  now  graze  in  peaceful  contentment;  wild  brlera 
have  disappeared  and  roses  bloom  and  flourish  In  their  stead,  lading  the  air 
with  sweet  perlume;  and  deep  within  the  heart  ot  this  erstwhile  Impenetrable 
wlldemesB.  giant  trees  which  once  sheltered  the  wild  things  of  the  forest 
now  stand  as  mighty  sentinels  at  the  gates  of  men  who,  even  In  this  short 
time,  have  seen  that  tha  land  was  good,  have  gone  forth  to  posaess  it,  and 
are  now  dwelling  happily  within  the  shadow  of  their  own  vine  and  Qg  tree. 

I  want  to  say  to  you  gentlemen  th&t  the  State  owes  you  a  debt  which  It 
never  can  repay.  Tou  have  set  In  motion  a  movement,  the  value  ot  which  no 
man  may  measure,  and  I  believe  that  some  day  your  names  wll!  go  down  In 
history  as  the  foremost  workers  of  your  age.  I  believe  that  our  children 
will  rise  up  and  call  you  blessed,  and  that  the  God  of  the  harvest  will  pour 
a  bounteous  benediction  on  your  heads  because  ol  the  Tact  that  you  have  en- 
riched the  world  by  making  two  blades  of  grass  to  grow  where  only  one  grew 

Again  I  welcome  you. 

Mr.  Pratt:  I  think,  for  a  man  who  cannot  make  an  address,  that 
the  representative  of  the  Board  of  Trade  has  done  nkighty  well.  One 
thing  he  did,  though,  and  that  is,  he  used  a  little  bit  of  my  thunder. 
I  was  going  to  say  the  same  thing  about  the  next  speaker  that  the  repre- 
sentative of  the  Board  of  Trade  has  said,  and  I  knew  nothing  of  that 
story  of  the  Vanderbilt  negro. 

The  next  speaker  that  we  will  call  upon  is  one  who  did  a  great  deal 
for  the  passage  of  the  North  Carolina  Drainage  Law  at  the  1909  Ses- 
sion of  the  General  Assembly.  lie  represented  this  district  in  the  Senate 
and  introduced  the  bill  that  became  the  North  Carolina  Drainage  Law. 
He  did  not,  like  many  men  who  go  to  the  General  Assembly,  intro- 
duce the  bill  and  then  forget  all  about  it  and  leave  it  to  take  its  own 
course;  but  he  stayed  right  behind  that  bill  until  it  was  passed  and 
signed.  I  take  pleasure  in  introducing  to  you  Honorable  F.  P.  Latham, 
who  will  speak  to  us  on  behalf  of  the  County  Commissioners  of  Beau- 
fort County. 

Mr.  F.  p.  Latham  : 

Ladies.  Mr.  PreHCent,  and  Gentlemen  of  the  North  Cfarolina  Drainage  Con- 
vention: Only  a  few  moments  ago,  since  I  came  Into  this  hall,  was  I  re- 
quested to  Bll  In  a  gap  la  the  program  of  arrangements  occasioned  by  the 
absence  ot  the  chairman  of  our  Board  of  County  CommiSEloners,  who  was 
scheduled  to  welcome  you  gentlemen  of  the  Eighth  Annual  Drainage  Conven- 
tion to  Beaufort  County,  I  do  not  teel  that  I  have  been  given  the  squarest 
of  deals  In  thus  iMing  thrust  into  the  oratorical  company  of  such  gentlemen 
OB  have  preceded  me;  they  have  certainly  assembled  some  appropriate 
thoughts  connected  with  the  purpose  ot  this  gathering. 

It  may  not  be  amlas  It  I  Indulge  In  a  little  reminiscence  of  the  early  history 
ot  conditions  leading  up  to  the  formation  of  plans  for  practical  drainage  on 
a  big  scale  In  North  Carolina. 


),Google 


10  EIGHTH  ANNUAL  DKAINAOE  CONVENTION 

In  the  summer  ot  ISOS  a  convention  was  called  to  meet  at  Morehead  City 
for  the  purpose  ot  devising  ways  and  means  to  Improve  drainage  that  was  In 
use,  and  to  provide  some  plans  to  make  the  vast  swamp  lands  ot  Elastern 
North  Carolina  valuable  from  an  agricultural  standpoint.  It  was  attended 
b7  a  number  of  the  best  men  of  the  State  who  hsd  ^''^^t  public  Interest  In  the 
subject.  From  a  multitude  of  counsels  plans  were  formulated  for  the  purpose 
of  pressing  an  act  before  the  ensuing  Legislature  which  would  make  It  pos- 
sible to  form  vast  areas  Into  drainage  districts  and  bond  the  lands  to  pa;  tor 
the  Improvements. 

I  was  approached  by  a  gentlemen  whom  I  now  see  before  me,  to  make  a 
stand,  and  fight  for  the  nomination  to  the  next  General  Assembly.  Atter 
conferences  with  my  friends  I  made  the  flght  and  wen,  and  this  with  drain- 
age as  my  purpose.  The  law  as  drawn  by  the  committee  appointed  by  the 
Morehead  Convention  was  intrusted  to,  and  introduced  by  me;  being  fortified 
by  the  able  assistance  of  such  men  as  Dr,  Pratt,  Mr.  J.  O.  Wright,  Senators 
Van  B.  Martin  and  Oscar  L.  Clark,  the  law  which  Is  now  In  operation  was 
ratified  practically  as  first  Introduced.  To  you,  gentlemen,  1  say  that  the 
selection  ot  this  town  as  your  meeting  place  was  entirety  fitting.  From  this 
very  hall  twenty-five  miles  to  the  "west  a  vast  agricultural  gold  mine  Is  being 
opened  by  drainage,  twenty-five  miles  to  the  north  is  a  continuation  of  won- 
derful lands  only  accessible  by  a  system  of  drainage,  fifty  miles  to  the  east 
the  vast  agricultural  Eldoradoa  have  only  been  tickled  on  the  edges,  and  they, 
too,  await  the  beneficial  effect  of  drainage  to  become  a  valuable  asset  to  our 
country. 

We  welcome  you,  gentlemen;  we  welcome  any  move  that  tends  to  hasten 
the  date  when  these  lands  will  be  subjected  to  cultivation,  for  when  this  Is 
done,  this  town  will  at  once  advance  to  and  remain  at  the  head  of  the  list 
as  a  stock  and  grain  market  of  all  North  Carolina.  Now,  gentlemen,  you 
win  note  that  every  one  you  meet  Is  Interested  In  drainage;  the  subject  is 
vital  to  us.  We  wish  to  again  welcome  you;  the  long  latch  string  hangs 
from  the  outside  of  every  home.  Your  presence  in  Beaufort  County  we  know 
will  be  profitable  to  us,  and  we  hope  pleasant  to  you. 

Response  to  AoDRESfiEa  of  Welcome 

Mr.  Pkatt  : 

Ladies  and  Oentlemen  and  Members  of  the  Association:  It  is  with  a  great 
deal  of  pleasure  that  I  respond  to  these  most  cordial  addresses  of  welcome. 
It  is  Indeed  fitting  that  we  should  hold  one  of  the  conventions  of  the  North 
Carolina  Drainage  Association  in  the  town  of  Belhaven,  Beaufort  County, 
because  as  one  of  the  speakers  has  said,  the  beginning  ot  drainage  was  really 
In  Beautort  County;  and,  while  the  actual  cutting  of  that  drat  canal  was  not 
entirely  for  the  purpose  of  draining  swamp  lands,  but  was  partly  to  provide  a 
right  at  way  for  a  railroad.  It  did  demonstrate  and  Illustrate  that  drainage 
of  the  swamp  lands  of  Eastern  North  Carolina  was  a  feasible  and  practicable 
proposition.  This  first  canal  was  started  Just  north  ot  here  and  follows 
what  Is  now  the  cut-off  of  the  Norfolk  Southern  Railroad.  That  work  was 
done  by  the  Wilkinson  Brothers.  They  were  not  satisfied  with  simply  digging 
one  canal.  They  wanted  to  preach  the  doctrine  of  drainage,  and  they  found 
It  such  an  awfully  big  proposition  that  two  men  could  not  do  all  the  preaching 
necessary  to  inform  the  people  of  Eastern  North  Carolina  what  the  drainage 
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of  the  swamp  lands  meant,  and  so  tbey  called  others  in;  Honorable  John  H. 
Small,  Congressman  trom  tbia  district;  Johnson  of  Pantego;  and  Van  Martin 
ot  Plymouth;  and  the  result  was  the  organization  of  the  North  Carolina 
Drainage  Association  at  a  meeting  hold  In  New  Bern  In  the  fall  of  ISOS. 

I  can  remember  the  first  trip  I  made  down  here  tn  Baatern  North  Caro- 
lina In  the  Interest  of  drainage-  I  do  not  know  whether  I  am  accustomed 
to  bragging  a  good  deal  about  North  Carolina  and  the  possibilities  ot  certain 
sections  and  what  North  Carolinians  can  do  when  tbey  once  get  started, 
but  I  did  have  the  nerve  (if  you  may  call  It  that)  to  get  up  in  two  ar  three 
meetings  down  here  in  Eastern  North  Carolina  tn  1907  and  1908  and  state 
that  the  swamp  lands  of  North  Carolina  could  be  drained  and  would  make 
good  agricultural  lands.  The  first  year  the  only  encouragement  I  got  out- 
side the  men  I  mentioned,  was  from  a  man  representing  the  Southern  Rail- 
way, and  he  stated  that  if  It  could  be  done  ft  would  be  one  of  the  best  things 
that  could  happen  In  Eastern  North  Carolina.  The  trouble  was  he  put  a 
lot  of  emphasis  on  that  word  "If."  The  drainage  law  was  not  pasaed  until 
1909  and  all  this  work,  the  drajnage  of  the  swamp  lands  ol  Eastern '  North 
Carolina  and  the  overflowed  lands  of  Piedmont  North  Carolina,  has  been 
done  since  the  year  1909,  when  the  Drainage  i>aw  made  it  possible  to  organize 
the  drainage  districts  and  carry  out  the  drainage  projects.  Ton  have  In  this 
vicinity  approximately  100  miles  of  drainage  canals.  How  I  wish  you  also 
had  100  miles  of  good  roads!  The  two  things  that  will  do  most  for  North 
Carolina,  Eastern  North  Carolina,  are  the  drainage  of  her  swamp  lands  and 
the  construction  of  good  roads.  Now  you  have  here  in  Beaufort  County 
demonstrated  by  the  actual  construction  of  100  miles  of  canals  that  drainage 
la  feasible,  practicable,  and  profitable;  it  you  will  build  five  miles  of  good 
road  tn  Beaufort  County,  I  think  you  will  demonstrate  that  good  roads 
are  also  feasible  and  also  very  profitable  to  Beaufort  County.  Now,  taking 
the  two  together,  with  the  drainage  you  have  opened  'up  thousands  and  thou- 
sands of  acrea  of  the  richest  land  In  the  United  States  tor  cultivation,  and 
with  good  roads  you  will  make  that  land  accessible  to  market.  Your  roads 
are  not  now  in  the  condition  they  ehould  be  to  attract  and  Interest  outsiders 
to  come  In  here  and  begin  to  cultivate  the  lands  that  you  have  drained.  1 
had  an  inquiry  come  into  the  ofSce  Just  before  I  left,  one  man  wanting  a 
thousand  acres  of  land  that  Is  to  be  drained  or  land  that  Is  drained  in  East- 
ern North  Carolina,  Another  Inquiry  came  from  a  man  from  the  West  who  Is 
now  in  Charlotte,  who  wishes  to  Invest  In  drained  swamp  lands.  I  wonder 
If  you  people  of  Helhaven  and  Beaufort  County  realize  as  I  do  what  you 
have  right  here  In  Beaufort  County,  with  Waahlngton  as  well  as  Belhaven 
as  centers.  You  have  here  belts  that  overlap.  If  you  take  a  map  ot  North 
Carolina,  showing  what  we  call  the  tobacco  belt,  the  cotton  belt,  the  peanut 
belt,  the  truck  farming,  and  the  fishiuK  industry,  every  one  of  these  belts 
overlaps  in  portions  of  Beaufort  County.  You  have  more,  perhaps.  In  this 
general  vicinity  in  natural  resources  than  In  any  other  section  of  North 
Carolina.    We  don't  realize  what  we  have  right  down  In  this  general  section. 

I  want  to  correct  a  statement  Mr.  Johnson  made,  and  that  was  that  the 
Wabash  was  the  best  corn  land  in  the  country.  I  am  willing  to  call  that  the 
second  best;  but  the  best  corn  land  In  the  United  Slates  Is  right  around  here 
in  portions  of  Beaufort,  Hyde,  and  Tyrrell  counties,  and  In  this  general  belt. 
1  am  not  the  only  one  who  can  talk  up  North  Carolina.  I  think  we  have  that 
spirit  of  standing  up  for  the  State,  and  it  la  spreading  right  down  to  the 
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smaller  cblldren.  I  remember  one  of  the  little  girls  from  Chapel  Hill  who 
was  visiting:  her  aunt  Id  Tennessee.  They  took  her  to  church  oo  Sunday 
at  which  service  the  minister  made  a  very  fervent  prayer  for  rain.  It  did 
not  rain  Monday  nor  Tuesday;  but  on  Friday  it  did  rain,  and  at  the  dinner 
table  her  aunt  remarked  that  the  minister's  prayer  had  been  answered.  This 
little  girl  piped  up  and  said:  "Shucks,  that's  nothing;  in  North  Carolina 
when  the  minister  prays  for  rain  on  Sunday,  It  always  rains  by  Tuesday." 

Now  there  Is  another  reason  why  I  am  glad  we  met  at  Belbaven  at  this 
time,  and  that  is  that  the  people  who  are  Interested  In  the  drainage  work  la 
North  Carolina  will  have  an  opportunity  to  visit  perhaps  the  most  unique 
drainage  proposition  or  problem  that  has  ever  been  taken  up  In  this  country. 
It  Is  not  possibly  the  largest  area,  as  we  have  a  larger  one  In  Florida,  but  ( 
think  you  have  the  most  unique  drainage  proposition  In  the  Lake  Matta* 
muskeet  project  because  the  drainage  of  that  district,  which,  altogether. 
comprises  120.000  acres,  Is  being  done  partially  by  gravity,  but  the  final 
drainage  can  only  be  accompUebed  by  pumping,  as  the  bottom  of  the  lake  Is 
several  feet  tower  than  the  surface  of  Pa(allco  Sound.  We  will  have  an 
opportunity  to  visit  that  district  beCore  It  Is  completed.  We  will  see  the 
InstHllatlon  of  the  tremendously  large  pumps  that  are  necessary  to  take  care 
of  the  water,  some  with  an  intake  of  six  feet.  It  may  be  several  years,  per- 
haps Qve,  before  all  these  pumps  will  be  needed  again  to  take  care  ol  the 
water  that  will  come  from  some  cloudburst  Into  that  drainage  basin,  but  the 
plant  must  be  ready  to  take  care  of  the  water  If  we  do  get  a  cloudburst,  and 
we  will  have  a  chance  to  see  it  before  all  the  water  Is  pumped  out.  We  can 
also  see  something  regarding  the  quality  of  the  soil  of  the  bottom  of  the  lake 
because  they  have  diked  off  a  small  area  which  has  been  planted  In  corn  the 
past  season.  That  district  has  been  advertised  ell  over  the  country,  and  the 
question  that  is  put  up  to  me  constantly  Is,  Will  it  pay?  Will  It  be  a  profitable 
proposition?    I  leave  It  to  you  what  I  told  them. 

I  can  remember  the  Brst  time  I  came  to  Belhaven.  It  did  not  look  In  aaj 
way  like  it  does  today.  I  don't  think  I  know  of  any  town  In  North  Caro- 
lina that  has  made  a  better,  more  substantial  growth  than  Belhaven,  and  I 
believe  from  what  has  been  said  on  this  platform  this  evening  that  Its  future 
growth  Is  assured.  With  the  continued  growth  of  these  districts  In  this 
section.  Belhaven  Is  bound  to  become  one  of  the  big  markets.  I  want  to 
see  a  grain  elevator  here,  as  I  believe  there  is  no  other  one  thing  that  would 
do  more  to  build  up  Belhaven  and  Beaufort  County  than  such  an  elevator. 
Why  couldn't  we  have  one  here  in  North  Carolina?  I  believe  it  would  do 
more  to  stimulate  the  production  of  com  than  perhaps  anything  we  could  do. 
Connect  Belhaven  with  Washington,  with  Columbia,  and  with  Plymouth  by 
good  roads,  and  you  have  an  outlet  to  the  north.  Then,  again,  there  Is 
another  thing  that  will  build  up  Belhaven.  I  wonder  If  you  ever  thought  of 
Belhaven  as  a  winter  resort  or  a  summer  resort.  But  after  all,  the  thing 
that  would  help  to  build  it  up  more  than  anything  else  Is  good  roads.  I 
believe  you  have  the  cllmale  and  other  things  that  would  make  this  section 
attractive  not  only  tor  winter  but  for  summer  visitors,  but  you  cannot  build 
It  up  that  way  unless  you  have  a  ayatem  of  better  roads  so  that  you  can  get 
In  and  out.  Now.  I  like  Chapel  Hill,  but  If  1  felt  I  could  not  get  out  of 
Chapel  Hill,  I  would  not  want  to  live  there.  The  good  roads  will  do  more 
to  build  up  a  section  than  any  other  one  thing  vre  have. 
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This  year  we  are  bragging  about  the  hundred  miles  of  drainage  canals  In 
Beaufort  County;  next  year  let's  be  bragging  about  nearly  a  hundred  mlles' 
of  good  roads, 

I  don't  want  to  take  up  too  much  time  as  "Mr.  Brett."  because  I  have  to 
talk  a  little  as  "Secretary."  I  will  tell  you  a  story  In  which  the  word  "suffi- 
cient" was  used  which  will  illustrate  what  I  want.  Two  Irishmen  got  Into  a 
dispute  as  to  which  was  the  better  man,  and  they  decided  the  only  way  to 
settle  this  was  to  have  a  regular  fight.  They  did  not  want  any  witnesses,  so 
they  decided  to  get  out  behind  a  building  and  have  It  out,  and  the  one  who 
V  as  ready  to  quit  first  was  to  holler  the  word  "sufficient."  The  bigger  of 
the  two  finally  managed  to  get  the  other  fellow  down  and  kept  pounding  at 
blm  for  quite  a  while,  but  the  other  fellow  was  getting  In  some  good  licks, 
coo.  Penally  the  fellow  on  top  yelled  "sufiScient,"  and  the  one  on  the  bottom 
said,  "Thank  the  Lord.  I  have  been  trying  to  think  of  that  word  for  the 
last  half  hour." 

I  can  assure  you  that  we  are.  as  representatives  ot  various  sections  of 
North  Carolina,  very  glad  to  meet  here  at  Belhaven,  and  we  thank  you, 
gentlemen,  for  the  cordial  addresses  of  welcome  that  you  have  made  to  ua. 
and  I  know  we  are  going  to  enjoy  every  minute  that  we  spend  in  Belhaven; 
and  that,  while  at  the  end  of  the  Convention  we  will  have  to  go  away,  It 
won't  be  because  we  will  want  to  go  away  from  this  most  delightful  place. 

Secretakt'b  Kefokt 

Mr.  Joseph  Hyde  Pratt,  the  Secretary,  submitted  as  his  report  the 
published  proc«edings  of  the  Seventh  Annual  Drainage  Convention. 
This  report  was  accepted  and  approved  by  the  Convention. 

Tbeabubeb's  Eepoet 

The  report  of  the  Treasurer  showed  a  balance  on  hand  November, 
1914,  of  $97.99.  Receipts  during  1915  amounted  to  $41,  making  a  total 
of  $138.99.  Expenditures  during  1915  amounted  to  $118.75,  leaving  a 
balance  December  1,  1915,  of  $20.24. 

This  report  was  referred  to  an  auditing  committee,  composed  of  Mr. 
John  "Wilkinson  of  Belhaven  and  Mr.  M.  W.  Thompson  of  Greensboro. 
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TUESDAY,  NOVEMBER  80,  1916— Morning  SesHloD,  ftiSO  o*cloek 

Mk.  Pratt  :  The  First  Vioe-PrcBident  of  the  Association  will  be  pre- 
siding officer  of  this  morDing's  session. 

Mb,  Johmson  :  This  is  rather  a  surprise  to  me.  However,  those  of 
you  who  were  at  Wilson  last  year  probably  remember  that  I  told  you  if 
you  would  come  to  Belhaven  we  would  ^ow  you  soil  richer  than  you 
erer  saw  and  a  sky  bluer  than  you  ever  saw,  and  we  would  convince 
you  that  the  farther  east  you  came,  the  nearer  you  would  come  to  your 
Creator.  Since  it  is  by  the  grace  of  God  that  we  are  permitted  to 
assemble  again,  we  will  now  open  the  Convention  with  a  prayer  by  the 
Reverend  Hayes  Farrish; 

Opening  Pbatee 

"Our  Father  in  HeaTen,  in  Thy  name  and  through  Thy  new  and  living 
way  that  bas  been  opened  up  to  us.  even  that  way  that  reveals  to  us  the 
Fatherhood  of  God  and  the  power  of  tlie  Creator,  we  come  and  approach  Thy 
throne  of  grace  at  this  hour;  and  aa  we  come  In  the  interest  of  this  organlza- 
Mon  and  this  Association  that  means  so  much  to  the  development  of  the  com- 
munity, to  the  development  of  the  State  and  to  the  advancement  of  civiliza- 
tion, we  cannot  but  thank  Thee  that  Thou  haet  Impressed  upon  the  hearts 
and  minds  that  there  Is  music  In  the  running  brooks;  that  there  are  ser- 
mons In  the  pebbles  that  are  washed  by  the  waters  In  the  earth;  and  that 
there  Is  good  In  everything.  We  realize  that  Thou  bast  given  man  dominion 
over  the  eairth.  He  bas  grappled  the  air  and  controlled  1^  He  has  mastered 
the  eartb  upon  which  he  treads,  but  there  Is  still  a  great  vaat  outreach  of  ter- 
ritory that  Is  not  yet  completely  subjugated  to  the  good  of  the  world.  We 
thank  Thee  for  this  Association  that  contends  for  the  development  of  the  un- 
developed. We  thank  Thee  that  Thou  hast  given  to  the  sons  ot  the  earth 
the  power  to  be  tillers  of  the  soil.  We  thank  Thee  that  we  can  read  the  story 
of  the  earth  upon  the  surFace  and  that  we  can  explore  and  find  the  hidden 
resources  thereof.  We  thank  Thee  that  we  can  use  all  of  these  things  tor 
the  good  of  the  community;  that  we  can  use  them  for  the  service  of  humanity; 
that  we  can  use  them  to  the  glory  of  God.  We  thank  Thee,  our  Father,  that 
Thou  art  not  unmindful  of  Thy  children,  but  revealest  to  man  the  objects  ot 
nature;  and  wilt  Thou  help  us  to  look  heneath  the  rugged  undergrowth  oa  Ehe 
surface  and  search  for  the  hidden  treasures  that  lie  In  the  pockets  of  the 
earth  and  as  we  bring  forth  these  treasures  to  the  light,  through  sclentiflc 
investigation  and  experiment,  wilt  Thou  help  us  to  use  them  to  Thy  good 
and  Thy  glory.  Wilt  Thou  bless  the  messages  that  they  bring  to  this  com- 
munity; wilt  Thou  bless  the  decisions  that  shall  be  made.  Wilt  Thou  bless 
every  effort  that  is  put  forth  and  work  that  is  effected  in  this  gathering,  that 
it  may  be  for  the  good  of  humanity  and  for  the  advancement  ot  Thy  truth. 
Wilt  Thou  bless  us  now  while  we  further  deliberate  during  the  hours  of  these 
sessions,  and  use  us  to  some  thing  and  some  glorious  service,  through  Jesus 
Christ,  our  Lord.  Amen." 
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Appointment  of  Committees 
The   Secretary  then   announced   the  appointment   of   the   following 
Committeea :  comm ittoe  on  BEsoLurioNS 

M.  P.  H.  Qouveneur,  Chairman New  Hanover  County 

Van  B.  Martin. WaBbiDgtoa  County 

Honorable  John  H.  Small Beaufort  County 

J.  A.  Wilkinson Beaufort  County 

E.  B.  Hopklne Tyrrell  County 

R   O.  Bagley Currituck  County 

ProteBsor  M.  E.  Slierwin Wake  County 

W.  H.  Waters Craven  County 

J.  A.  Porter Guilford  County 

F.  B.  Daniels Wayne  County 

W.  P.  Heekstalt  Bertie  County 

Zeno  Moore  Edgecombe  County 

COMMITTEE  ON    NOMINATIONS  AND   NEXT  MEEIina  Fl^CB 

R.  E.  Snowden,  Chairm/an Craven  County 

D.  B.  McNeill Robeson  County 

E.  D.  Spruill Washington  County 

W.  T.  Hopkins Washington  County 

P.  K.  Borden,  Jr Wayne  County 

P,  R.  Baker Wake  County 

H.  W.  Thompson , QuUford  County 

J.   D.  Goldsmith Miecklenberg  County 

J.  W.  Cooper  Bertte  County 

C.  Van  Leuven New  Hanover  County 

J.   H.   Barnhlil Pitt  County 

U.   E.   Chappell Hyde  County 

J.  C.  Cowley Wilaon  County 

UEMD^BUIP    COMMITTEE 

George  Old,  Chairman Beaufort  County 

Miss  H.  M.  Berry Orange  County 

E.  S.  Askew Bertie  County 

H.  M.  Lynde Wake  County 

J.  W.  MarUn Pttt  County 

J.  L.  Phelps Washington  County 

D.  A,   Coi Currituck  County 


M.  F.  H,  Qouveneur,  Chairman Wilmington,  N.  C. 

John  H.  Small Washington,  N.  C. 

W.  W.  Pierce Goldsboro,  N.  C. 

M,  W.  Thompson Greensboro,  N,  C. 

A.  H.  Eller Wlnston-Salem,  N.  C. 

W.   D.   Alexander Charlotte,  N.  C. 

Jbb.  B.  Armfleld StatesvUle.  N.  C. 

Lawrence  Brett  Wilson,  N.  C, 

P.  H.  Johnson,  President Pantego,  N.  C. 

Joseph  Hyde  Pratt,  Secretary Chapel  HIU,  N.  C. 
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Miscellaneous  Bosikebb 

Mb.  Pratt  :  There  is  one  notice  that  I  would  like  to  give  out,  and 
that  is  in  regard  to  the  death  of  one  of  the  active  members  of  this  Abbo- 
ciation  during  the  past  year.  While  he  did  not  live  in  North  Carolina, 
yet  he  was  one  of  the  active  members  of  the  North  Carolina  Drainage 
Association  and  was  extremely  interested  in  everything  that  is  being 
done  toward  the  development  of  Eastern  North  Carolina.  I  refer  to 
Mr.  B.  E.  Rice,  Land  and  Industrial  Agent  of  the  Norfolk  Soutbem 
Railway.  Out  of  respect  to  him  and  his  memory  I  would  like  to  ask  the 
members  of  the  Convention  to  rise.     (Convention  rises.) 

I  think  his  work  and  the  interest  he  took  in  our  Association  was  a 
big  help  to  the  work  in  this  State.  He  has  attended  nearly  every  Con- 
vention held,  has  taken  part  in  these  Conventions,  ^nd  each  time  has 
brought  us  some  word  in  regard  to  the  railroad  he  represented  and  its  in- 
terest in  the  drainage  work  in  North  Carolina.  We  miss  him  at  this 
Convention ;  we  miss  his  words  of  advice  and  suggestions  in  connection 
with  the  future  work  of  the  Association. 

There  is  another  thing  to  which  I  would  call  your  attention.  You 
will  notice  in  the  program  handed  out  that  there  is  a  list  of  the  Drainage 
Districts  in  North  Carolina.  I  wish  the  members  would  take  that  list 
and  go  over  it,  and  make  any  corrections  in  the  way  of  subtractions  or 
additions  necessary  to  bring  it  up  to  date.  This  is  the  list  that  we  have 
in  the  office  of  the   Geological  Sur\'ey. 

Mb.  Johnson  :  I  am  denied  the  privilege  of  introducing  our  next 
speaker — he  so  aggressively  introduced  himself  last  night  in  so  many 
capacities.  However,  I  do  want  to  say  that  no  man  in  North  Carolina 
is  BO  well  qualified  to  discuss  our  North  Carolina  Drainage  Law  as  is 
Dr.  Pratt,  and  no  other  man  in  the  State  has  given  so  much  of  his  time 
and  thought  to  the  furtherance  of  this  drainage  movement ;  and  I  know 
without  saying  anything  further,  that  no  one  who  hears  Dr.  Pratt 
speak  on  our  State  Drainage  Law,  who  is  really  interested  in  drainage, 
can  go  away  feeling  other  than  that  his  time  has  been  well  spent. 

I  take  pleasure  in  presenting  Dr.  Pratt,  who  will  talk  to  you  about 
the  State  Drainage  Law. 

The  North  Carolina  Drainaok  Law 

By  JosKi'H  HiDB  FSATT,  Stale  Qeologlst 

The  Nortta  Carollii&  Drainage  law  was  pa^ed  bv  the  General  Assembly  at 
North  Carolina  in  1909,  and  represented  a  bill  tbat  had  been  worked  out  very 
carefully  by  a  committee  of  the  North  Carolina  Drainage  AsBoclatlon,  who  cod- 
Bldered  It,  at  tbe  time  they  worked  for  its  passage  by  the  General  Assembly, 
as  nearly  a  perfect  drainage  law  as  could  be  drawn  at  that  time.     It  was 
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realized,  however,  after  the  law  had  been  in  operation  for  some  time,  that 
certain  amendments  were  necesBsry  to  make  It  more  effective,  A  committee 
of  the  Drainage  Association  took  up  the  queHtlon  of  amendments,  and  by  the 
time  the  General  ABsambly  of  1911  bad  convened  they  were  ready  with  a  bill 
which  had  the  endorsement  of  the  Association  to  be  Introduced  In  the  General 
Aeeembly  of  1911.  These  amendments,  together  with  the  original  law  of  1909, 
represented  the  drainage  law  In  operation  until  1916.  A  brief  summary  of 
this  taw  to  1915  Is  something  as  tollows: 

When  it  Is  desired  to  start  the  organization  of  a  drainage  district,  a'  ma- 
jority of  the  landowners,  or  those  owning  three-flfths  of  the  area  of  the  lands 
to  be  drained,  must  file  a  petition  wUh  the  clerk  of  the  Superior  Court  of  the 
county  or  counties  In  which  the  lands  lie,  setting  forth  the  fact  that  they  wish 
to  drain  these  lands  and  that  it  will  be  for  the  public  benefit.  Then,  summons 
1b  served  upon  all  the  other  landowners  ini  the  proposed  district  who  did  not 
Join  In  the  petition.  At  the  end  of  a  certain  number  of  days,  after  the  service 
of  the  summons,  the  clerk  hears  the  petition,  and  nothing  appearing  to  the 
contrary,  it  Is  his  duty  to  grant  the  petition,  and  to  order  viewers  appointed 
consisting  of  one  drainage  engineer  end  two  freeholders  in  the  proposed 
drainage  district.  This  board  of  three  viewers  la  instructed  to  go  upon  the 
lands,  to  ascertain  It  there  are  any  lands  In  the  proposed  district  which  ought 
not  to  be  In  the  district;  If  so,  to  exclude  them;  11  there  are  any  lands  which 
ought  to  be  In  and  are  not;  and  if  so,  to  Include  them;  whether  It  Is  suscep- 
tlltle  of  drainage  and  whether  or  not  the  public  will  be  benefited.  Then  they 
make  their  report  to  the  clerk  of  the  Superior  Court.  The  clerk  advertises 
that  a  hearing  of  the  report  will  be  held  on  a  certain  day,  at  which  time  he 
either  confirms  or  modifies  or  rejects  the  report.  Any  landowner  has  the 
right  of  appeal  from  the  Judgment  of  the  clerk  of  the  Superior  Court,  either 
that  he  Is  Included  and  ought  not  to  be  Included,  or  that  he  Is^not  Included 
and  ought  to  be,  or  any  other  part  of  the  report  affecting  any  substantial  right 
of  his  property. 

Now,  after  that  report  Is  confirmed,  and  if  it  Is  not  appealed  from,  the 
clerk  of  the  court  directs  the  board  of  viewers  to  go  upon  the  lands  again,  to 
survey  out  the  boundary  lines  of  the  landownen,  to  go  on  each  tract  of  land, 
and  to  classify  It  as  to  benefits;  the  lands  most  benefited  Class  A,  the  next 
Class  B,  the  next  Class  C,  and  so  on.  The  board  of  viewers,  through  the  engi- 
neer, are  required  to  make  the  plans  for  the  drainage  of  those  lands  and  then 
to  estimate  the  cost  of  same.  After  they  have  completed  this  work,  they 
again  file  a  report  ("final  report")  with  the  clerk  of  the  Superior  Court, 
Notice  Is  given  to  landowners  to  come  In  and  view  the  report  and  make  objec- 
tions If  they  have  any.  At  the  end  of  that  time  the  clerk  hears  and  con- 
siders any  objections.  He  overrules  objections  or  approves  them,  as  the  case 
may  be,  and  after  the  whole  matter  Is  considered  he  approves  It,  entirety  or 
In  modified  form. 

Any  landowner  dissatisfled  with  the  clerk's  decision,  may  appeal  to  the 
Superior  Court  In  term  time  and  have  the  Judge  pass  upon  the  law  and  a 
Jury  upon  the  facta;  or  he  can  take  It  up  to  the  Supreme  Court,  the  point 
being  that  the  rights  of  each  landowner  are  subserved.  When  approved,  the 
landowners  can  appoint  three  commissioners,  and  upon  their  election,  the 
drainage  district  at  once  becomes  a  corporation,  these  three  commissioners 
become  directors  of  that  corporation,  and  the  district  Is  given  a  name,  as 
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Currltuck  County  Drainage  Dlatrlct  No.  1.  This  draln&ge  district  has  all  the 
powers  of  any  other  coriKiratlon.  Tbe  commissioners  tben  prepare  to  issue 
the  bonds  authorized. 

Tliese  are  advertised  for  sale,  but  cannot  be  sold  for  less  than  psr.  Tbe 
Interest  and  principal  of  the  bonds  are  levied  and  collected  as  regular  taxes 
and  the  bonds  are  a  lien  on  the  land  next  to  State  and  county  taxea. 

The  commissioners  also  advertise  for  bidders  to  construct  the  drainage 
works  in  accordance  with  the  plans  of  the  engineer.  They  enter  into  a  con- 
tract with  the  loweet  bidder — the  lowest,  if  there  Is  no  reason  why  they  should 
reject  bis  bid.  The  contractor  enters  into  a  bond  for  the  faithful  performance 
of  bis  work,  and  then  they  appoint  a  superintendent  of  constTuctioQ  to  see 
that  it  Is  carried  out.  From  the  proceeds  of  the  bonds,  the  contractor  is  paid 
from  time  to  time  for  his  work,  baaed  upon  hia  monthly  reports,  but  ten  per 
cent  is  withheld  to  the  end,  as  a  guaranty.  The  commissioners  appoint  a 
competent  engineer  or  superintendent  to  supervise  the  work  of  contractors. 

Several  appeals  have  been  made  to  the  Supreme  Court  of  North  Carolina 
regarding  decisions  of  the  lower  courts  relative  to  the  interpretation  of  the 
North  Carolina  Drainage  Law.  and  in  every  instance  the  decision  of  the  Su- 
preme Court  has  been  favorable  to  the  Drainage  Law.  These  decisions  have 
very  materially  improved  the  market  for  the  sale  of  drainage  bonds  and  has 
really  made  them  gilt-edge  securities. 

In  this  connection,  I  wish  to  emphasize  the  absolute  necessity  that  every 
single  detail  of  the  law  shall  be  carried  out  in  regard  to  the  organization  of 
the  district  and  the  Issuing  of  the  bonds,  for  upon  this  will  depend  the  legality 
and,  therefore,  tbe  salabillty  of  the  bonds. 

In  order  to  assist  In  the  organization  of  these  drainage  districts  the  North 
Carolina  Geological  and  Economic  Survey  has  had  prepared  a  set  of  blank 
forme  that  covers  each  step  that  should  be  taken  in  organizing  a  district. 

The  Association  has  continually  urged  that  no  amendments  be  made  to  tbe 
North  Carolina  Drainage  Law  except  such  a^  have  been  approved  by  it,  this 
Association  being  made  up  of  the  men  In  North  Carolina  who  are  particularly 
Interested  in  the  reclamation  of  our  swamp  and  oTerflowed  lands. 

At  the  General  Assembly  of  1915  certain  amendments  were  recommended 
by  tbe  AsBOciation,  but  the  General  Assembly  failed  to  adopt  them.  On  the 
other  band,  they  did  adopt  amendments  which  had  not  been  approved  by  the 
Association,  and  in  their  passage,  due  to  an  error  in  tbe  engrossing  clerk's 
office,  a  very  serious  handicap  has  been  placed  upon  the  drainage  work  of 
the  State.    The  amendments  that  were  passed  are  as  follows: 


CHAPTER  43 


The  Oeneral  Assembly  ot  North  Carolina  do  enact: 

Section  1.  That  chapter  four  hundred  and  forty-two  of  the  Public  lAws  ot 
one  thousand  nine  hundred  and  nine  be  amended  by  inserting  after  the  word 
"land"  in  line  Ave  of  section  thirty,  and  before  the  word  "is"  the  following: 
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"be  of  such  elevation  that  the  owner  cannot  secure  proper  drainage  through 
and  over  bis  own  land,  or  If  said  land." 

Sec.  2.  That  this  act  ahalt  be  In  force  from  and  after  Its  ratlflcation. 

In  the  General  Assembly  read  three  times  and  ratified  tbis  the  18th  day  of 
February,  1916. 

CHAPTER  235 


The  General  Assembly  of  Kortk  Carolina  do  enact: 

Section  1.  That  section  fourteen  of  chapter  sixty-seven  ot  the  Public  Laws 
of  one  thousand  nine  hundred  and  eleven  be  and  the  same  le  hereby  repealed. 

Sec.  2,  That  upon  request  of  the  Department  of  Agriculture  the  Attorney- 
GenerEU  shall  bring  In  the  Superior  Court  of  Wake  County  an  action  against 
the  drainage  eommUaloners  of  any  drainage  district  that  has  tailed  or  may 
hereafter  fail  to  refund  any  money  advanced  by  the  State  Treaaurer  under 
the  provisions  of  section  fourteen,  chapter  sixty-seven  of  the  Public  Laws  of 
one  thousand  nine  hundred  and  eleven,  the  said  action  to  he  brought  both 
against  the  board  of  drainage  commissioners  and  the  bond  of  the  petitioners 
tor  the  establishment  of  the  district  required  by  section  two  of  chapter  four 
hundred  and  forty-two  of  the  Public  Laws  of  one  thousand  nine  hundred  and 

Sec.  3.  This  act  shall  be  in  effect  from  and  after  its  ratification. 
In  the  General  Assembly  read  three  times  and  ratlded  this  the  9th  day  of 
March,  191E. ' 

CHAPTER  338 


The  General  Assemt/tv  of  North  Carolina  dc  enact: 

Sfxtion  1.  That  section  two  of  chapter  tour  hundred  and  forty-two  of  the 
Public  Laws  of  one  thousand  nine  hundred  and  nine  be  and  the  same  Is 
hereby  stricken  out  and  the  following  substituted  and  enacted  In  lieu  thereof: 
"It  shall  be  the  further  duty  of  the  engineer  and  viewers  to  assess  the  dam- 
ages claimed  by  the  owners  of  any  land  located  in  such  proposed  drainage 
district,  and  to  embrace  In  such  assessment  the  value  of  any  land  actually 
taken  and  the  Injury  done  to  any  land  not  taken,  Including  damage  to  the 
growing  crops  and  timber  located  thereon,  as  well  as  all  inconveniences  suf- 
fered by  such  landowners,  on  account  ot  such  proposed  drainage  or  other  Im- 
provements. Such  damages,  when  assessed  and  ascertained,  shall  be  consid- 
ered separate  and  apart  from  any  benefits  such  land  might  receive  because  of 
the  proposed  Improvements,  and  shall  be  Included  In  the  total  cost  of  such 
Improvements,  and  collected  In  the  manner  provided  for  the  collection  of 
other  moneys  to  defray  the  costs  of  said  Improvements  under  the  provisions 
of  this  act,  and  when  so  collected  shall  ha  paid  by  the  board  of  drainage  com- 
missioners to  the  person  or  persons  entitled  thereto." 

Sec.  2.  That  section  sixteen  of  said  act  be  amended  as  follows:  By  Insert- 
ing between  the  words  "assessed"  and  "is,"  in  line  eight  of  said  aection,  the 
words  "In  the  manner  provided  In  section  eleven  hereof,"  and  between  the 
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words  "asBesecd"  and  "Is,"  in  line  eleven  of  said  section,  tlie  words  "in  the 
manner  hereinbefore  provided." 

Sec.  3.  That  all  laws  and  clauses  of  laws  In  conflict  with  this  act  are  hereby 
repealed:  Provided,  the  same  shall  not  affect  any  proceedings  now  pending 
tor  the  drainage  ot  any  lands  under  this  act. 

Sec,  4.  That  this  act  shall  he  in  force  from  and  after  its  ratification. 

In  the  General  Assembly  read  three  times  and  ratified  this  the  9th  day  ot 
March,  1915. 

The  error  consisted  in  substituting  the  word  "two"  for  the  word 
"eleven,"  so  that  instead  of  repealing  section  11  of  chapter  442  of  the 
Public  Laws  of  1909,  section  2  is  apparently  repealed.  Thus  far  no 
case  has  been  taken  up  to  the  Supreme  Court  to  determine  whether  this 
act  would  interfere  with  the  organisation  of  a  drainage  district  as  out- 
lined above,  or  would  invalidate  bonds  issued  by  a  district  since  the 
passage  of  this  act.  It  is  hoped  that  in  the  future  the  North  Carolina 
Drainage  Association  can  have  sufficient  influence  with  and  the  con- 
fidence of  the  members  of  the  General  Assembly,  so  that  they  will  not 
pass  any  amendments  to  the  Drainage  Law  which  are  not  first  approved 
by  the  Association. 

The  recommendations  that  the  Association  made  to  the  General 
Assembly  of  1915  are  as  follows: 

AMENDMENTS  TO  THE  NORTH   CAROLINA  DRAINAGE  LAW 

{Suggested  by  the  IjegiBlstiie  Cominitlee  of  the  North  Carolinn  DrainAge  Auoclalion  M  Ihe 
LegiBlsIure  of  1916.) 

A  Bill  to  be  Entitled  As  Act  to  Amend  CnAPTEB  443  of  the  Pimi.ic  Laws  of 
1909,  Enacting  a  Genebal  Drainage  Law  and  Providino  for  tub  Estab- 
LisHUENT  or  Drainage  Districts,  and  the  Act  Amendatobv  Thebeof, 
Beinq  Chapter  67  of  the  Public  Laws  of  1911, 

The  Oeneral  Assembly  of  North  Carolina  do  enact: 

Section  1.  That  section  14  of  chapter  67  of  the  Public  Laws  of  1911  be,  and 
the  same  Is  hereby  repealed,  and  in  lieu  thereol  the  following  section  shall  be 
substituted ; 

That  the  State  Treasurer  shall  pay  the  compensation  and  expenses  ot  the 
Drainage  Engineer  and  his  necessary  assistants  as  provided  In  section  2  ot 
chapter  443  of  the  Public  Laws  of  one  thousand  nine  hundred  and  nine,  which 
payment  shall  be  baaed  upon  an  itemized  statement  approved  by  the  clerk  of 
the  Superior  Court  before  whom  the  drainage  proceedings  Is  pending,  and 
also  approved  by  the  State  Geologist.  Such  payment  shall  be  made  upon  the 
warrant  ot  the  State  Auditor  out  ot  any  money  In  the  treasury  not  otherwise 
appropriated.  The  total  amount  to  be  paid  by  the  State  Treasurer  shall  not 
exceed  at  any  one  time  the  sum  ot  fifteen  thousand  dollars  (116,000)  after  de- 
ducting the  amounts  retunded  to  the  Treasurer  from  time  to  time.  Betore 
any  warrant  shall  be  drawn  by  the  Auditor  or  payment  made  by  the  Treas- 
urer the  bond  ot  the  petitioners  required  by  section  2  of  the  said  chapter 
shall  be  first  approved  by  the  Attorney-General.    Not  more  than  two  thousand 
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dollara  ($2,000)  aball  be  advanced  to  any  one  drainage  district.  The  amount 
so  paid  or  advanced  to  any  drainage  district  sball  be  refunded  to  tbe  State 
Treaaurer  by  tbe  board  of  drainage  oommlsslonera  out  of  tbe  flrst  moneys 
which  shall  come  Into  their  bands  from  the  sale  of  bonds  or  otherwise  If  the 
district  shall  be  established,  or  the  same  shall  be  refunded  by  the  petitioners 
or  the  sureties  on  their  bond  In  the  event  the  district  shall  not  be  established. 
If  tbe  drainage  district  is  established  and  the  board  of  drainage  commission- 
ers shall  fail  to  refund  to  tbe  State  Treasurer  sucb  sum  or  sums  as  may  have 
been  advanced  to  tbe  district  out  of  tbe'flrat  moneys  which  shall  he  paid  to 
the  district  either  from  the  sate  of  bonds  or  otherwise,  then  each  of  the  mem- 
bers of  said  hoard  of  drainage  commissioners  shall  be  guilty  of  a  misde- 
meanor and  be  Uned  or  Imprisoned  at  tbe  discretion  of  tbe  court.  As  a  fur- 
ther remedy  tbe  State  Treasurer  Is  hereby  authorized  and  directed  to  Insti- 
tute suit  against  tbe  board  of  drainage  commissioners  in  tbelr  corporate 
capacity  for  tbe  amount  so  advanced  by  the  State  Treasurer.  If  the  district 
shall  not  be  established,  and  If  the  petitioners  in  the  proceeding  tor  the  dis- 
trict shall  not  refund  to  the  State  Treasurer  the  amounts  so  advanced  within 
sixty  days  after  the  court  has  adjudged  against  the  establlEbmsnt  of  the  dis- 
trict, then  the  said  Treasurer  Is  authorized  and  directed  to  institute  suit  in 
the  Superior  Court  of  the  county  la  which  the  district  la  sought  to  be  estab- 
lished against  all  the  petitioners  and  the  surety  or  sureties  on  their  bond. 

Sec.  2.  That  aection  12  of  chapter  442,  Public  Laws  of  1909.  be  amended  by 
striking  out  all  after  the  words  "construction  of  the  ditch,"  tn  line  eight,  and 
inserting  the  Following  In  lieu  thereof; 

The  lands  benefited  thereby  shall  be  separated  into  eight  classes.  Tbe  land 
receiving  tbe  highest  benellt  shall  be  marked  "Class  A";  that  receiving  the 
next  highest  heneflt,  "Class  B";  that  receiving  the  next  highest  benefit.  "Class 
C";  that  receiving  the  next  highest  benefit,  "Class  D";  that  receiving  tbe  next 
highest  benefit,  "Class  E";  that  receiving  the  next  highest  beneflt,  "Class  F"; 
that  receiving  the  next  highest  beneflt,  "Class  G";  and  that  receiving  the 
smallest  bene  tit,  "Class  H," 

The  lands  of  any  one  landowner  need  not  necessarily  be  all  In  any  one  class, 
but  may  he  In  different  classes  according  to  benefits  received.  The  number  of 
acres  In  each  class  as  to  each  tract  of  land  shall  be  ascertained  and  reported, 
but  the  boundaries  of  each  class  need  not  be  marked  on  the  ground  or  shown 
on  the  map. 

It  shall  be  the  duty  of  the  engineer  and  viewers  to  survey  and  have  pre- 
pared a  map  showing  tbe  boundary  lines  of  tbe  district,  the  iKiundary  lines 
of  each  tract  of  land  owned  by  each  person,  or  several  persons  Jointly,  and 
also  to  compute  and  show  the  nutnber  of  acres  therein  and  mark  the  name  of 
tbe  owner  on  the  map.  In  their  report  they  shall  also  show  the  total  number 
of  acres  owned  by  each  landowner  in  each  class,  and  the  total  number  of  acres 
benefited  thereby  computed  and  shown.  The  total  number  of  acres  In  each 
class  In  tbe  entire  district  shall  be  determined  and  presented  In  tabulated 

The  scale  of  assessment  upon  the  several  classes  of  land  returned  by  the 
engineer  and  viewers  shall  be  In  the  ratio  of  eight,  seven,  six,  five,  four,  three, 
two  and  one;  tliat  Is  to  say,  as  often  as  eight  mills  per  acre  Is  assessed  against 
the  land  in  "Class  A"  seven  mills  per  acre  shall  be  assessed  against  tha  land 
In  "Class  B."  six  mills  per  acre  shall  be  assessed  against  tbe  land  In  "Class 
C,"  Ave  mills  per  acre  In  "Class  D,"  four  mills  per  acre  In  "Clastl  E,"  three 
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mlllB  per  acre  In  "Ctaes  F,"  two  mills  per  acre  la  "ClaBa  G,"  and  one  mill  per 
acre  Id  "ClaBs  H."  This  scale  ahall  form  the  basis  of  aseessmenta  of  beneflts 
to  lands  for  drainage  purposes. 

Sec.  3,  The  boundaries  of  lands  aa  surveyed  and  mapped,  the  ownership 
thereof  and  the  claaslfl cation  and  asHessment  thereof  as  appears  upon  the  as- 
sessment roll  shall  be  and  remain  as  of  the  time  when  the  district  waa  estab- 
lished and  the  final  report  of  the  board  of  viewers  approved  by  the  court. 
No  conveyance  or  devise  of  land  or  devolution  by  inheritance  after  the  owner 
thereof  has  been  served  with  the  original  summons,  either  by  personal  serv- 
ice or  by  publication,  shall  affect  the  status  or  liability  of  such  land  as  a  part 
of  such  drainage  district,  except  as  hereinafter  provided. 

II  the  owner  or  owners  of  any  lands  included  in  such  district  shall,  alter 
being  served  with  the  original  summons,  and  before  the  engineer  and  viewers 
shall  survey  and  classify  the  same,  convey  the  whole  or  part  of  such  lands, 
then,  and  in  auch  event,  the  owner  and  grantee  may  file  a  petition  before  the 
clerk  of  the  Superior  Court  setting  forth  the  facts,  with  a  description  of  the 
land  conveyed  either  in  part  or  the  entire  body  of  land,  and  attach  a  map  In 
duplicate  of  such  land  conveyed  and  such  portion,  if  any,  reserved  and  not 
conveyed,  and  praying  that  the  grantee  be  made  a  party  to  the  proceeding; 
whereupon  the  court  may  make  the  grantee  a  party  and  shall  certify  to  the 
engineer  and  viewers  a  description  of  the  land  so  conveyed  and  copy  of  the 
map,  with  directions  to  verify  the  boundaries  and  classify  the  said  land  to  the 
same  extent  as  If  the  grantee  was  the  ori^lna]  party.  Such  part  of  the  lands 
not  so  conveyed  shall  be  and  remain  a  part  of  the  district. 

After  the  district  shall  be  established,  the  lands  classl&ed  and  the  assess- 
ment roll  filed,  no  conveyance  of  any  land  in  the  district  shall  affect  or  change 
the  existing  status  or  liability  of  such  lands  as  to  assessment  charges  or  other- 
wise, except  in  the  manner  herein  deflned.  Before  any  conveyance  and  deliv- 
ery of  deed,  or  at  any  time  thereafter,  the  original  owner  or  owners  of  land 
and  the  grantee  or  proposed  grantee  may  jointly  serve  written  notice  on  the 
chairman  of  the  board  of  drainage  commissioners  that  on  a  certain  day  they 
will  move  before  the  clerk  of  the  Superioi'  Court  to  amend  the  Qua]  report  of 
the  board  of  viewers  and  assessment  roll,  which  motion  may  be  based  upon  a 
petition  and  map  filed  with  the  clerk.  Such  petition  shall  contain  a  descrip- 
tion of  the  lands  in  the  district  claimed  by  the  owner  ss  recited  in  the  final 
report  and  assessment  roll,  and  description  of  the  land  conveyed,  or  proposed 
to  be  conveyed,  the  name  of  the  grsntee,  and  such  other  facts  as  may  be  per- 
tinent and  shall  pray  the  court  to  amend  the  fins]  report  of  the  board  ol 
viewers  and  the  assessment  roll  by  adding  the  name  of  the  grantee  as  one  of 
the  landowners  of  such  district  and  by  amending  the  assessment  roll  accord- 
ingly. The  petitioners  shall  Gle  with  the  court  at  the  same  time  a  map  show- 
ing the  entire  land  of  the  owner  and  the  part  conveyed,  or  proposed  to  be  con- 
veyed, which  map  shall  be  attached  to  the  petition.  Copy  of  the  petition  and 
map  shall  be  delivered  to  the  chairman  of  the  board  when  the  notice  Is  served 
upon  him.  If  the  entire  body  of  land  claimed  by  the  owner  or  owners,  aa 
appears  in  the  final  report  and  assessment  roll,  has  been  conveyed  or  is  pro- 
posed to  be  conveyed,  then  it  shall  not  be  necessary  to  file  a  map  with  the 
petition,  and  the  court  may,  after  a  bearing,  make  an  order  amending  the 
final  report  as  to  the  name  of  Ihe  owner  of  the  land,  and  substituting  the 
name  of  the  grantee  upon  the  assessment  roll.  If  only  a  part  of  the  lend 
claimed  by  the  original  owner  has  been  conveyed  or  Is  proposed  to  be  con- 


D.g.tizedci^vjOOgle 


EIGHTH  ANNUAL  ORAINAOE  CONVENTION  lA 

veyed,  as  appears  by  the  petition  and  map,  then  the  court  shall  make  eld  order 
referring  the  petition  to  the  board  of  drainage  comm  lesion  era  with  Instruc- 
tions to  verify  the  description  and  map  and  to  ascertain  in  which  claBS  or 
classes  the  land  so  conveyed  should  be  placed,  and  the  amount  of  the  tas  as- 
sessment upon  the  same  during  tbe  remaining  years  for  which  the  bonds  or 
other  liability  shall  be  outstanding  and  the  asHessments  are  to  be  paid,  and 
report  their  flndlngs  to  the  court.  The  board  of  drainage  commlBSioners  shall 
submit  their  report  to  the  court  within  twenty  days  thereafter,  unless  the 
time  shall  be  extended  by  the  court.  The  petitioners  may  file  exceptions  to 
this  report  within  fifteen  days  after  the  same  shall  be  died  with  the  court. 
At  any  time  after  fifteen  days  from  the  tiling  of  the  report  the  court  sball, 
after  previous  notice  of  Ave  days  to  the  petitioners  and  the  chairman  of  tbe 
board,  or  their  attorney,  proceed  to  consider  the  report  and  Und  the  facta  and 
make  an  order  amending  the  final  report,  and,  also,  by  adding  the  name  of  the 
grantee  or  grantees  to  the  assessment  roll,  under  such  classification  and  with 
Buch  assessment  as  may  be  just  in  the  premises.  If  for  any  reason  the  grantee 
and  grantor  or  the  devisee  and  heirs  at  law  cannot  agree  upon  the  terms  of  a 
joint  petition  to  the  court,  the  petition  may  be  filed  by  any  one  of  them,  but 
notice  shall  be  given  to  the  remainder.  If  the  title  and  ownership  ol  any 
lands  in  the  district,  in  whole  or  in  part,  shall  pass  and  vest  in  another  person 
or  persons  by  devise  or  by  inheritance,  then,  and  In  such  event,  such  devisees 
or  heirs  at  law  may  file  their  petition  In  tbe  court  and  be  entitled  to  all  tbe 
remedies  provided  herein.  If  the  ownership  and  title  of  more  than  one  tract 
of  land  in  the  district  has  become  vested  in  other  persona,  either  by  grant, 
devise  or  Inheritance,  then  all  of  the  new  owners  may  Join  in  a  common  peti- 
tion to  the  court  as  hereinbefore  provided.  In  no  event  shall  auch  a  change 
in  the  claaaillcations  or  assessment  be  made  as  to  the  land  conveyed  as  shall 
reduce  tbe  aggregate  amount  assessed  against  the  entire  land  for  each  remain- 
ing year  as  appears  upon  the  original  assessment  roll.  The  board  of  drainage 
commlsaloners  under  the  direction  of  the  court  ahall  amend  the  assessment 
roll  and  tax  levy  for  the  several  remaining  years~as  appears  from  the  original 
assessment  rolls  by  readjusting  the  assessment  against  the  original  owner 
and  by  adding  the  names  of  the  grantees  or  new  owners  thereof.  The  assess- 
ment roll  may  be  amended  in  the  body  thereof  or  at  the  end  thereof  in  the 
discretion  of  tbe  court,  and  in  such  manner  as  the  court  may  direct.  The 
notice  herein  required  to  be  served  upon  the  chairman  shall  be  taken  as  a 
notice  to  the  entire  board  of  drainage  commissioners  and  the  chairman  shall 
be  presumed  to  be  acting  for  the  board  under  the  provisions  of  this  section. 
The  chairman  acting  for  the  board  shall  represent  and  protect  the  Interests 
of  the  drainage  district  and  may  appear  and  answer  the  petition.  It  any 
member  of  tbe  board  of  drainage  commissioners  sball  own  land  in  the  district 
and  shall  convey  the  same  in  whole  or  in  part  the  remaining  members  of  the 
board  may  act  under  this  section  and,  if  the  chairman  or  other  member  shall 
be  the  grantor  or  grantee,  then  notice  may  be  served  upon  either  of  the  re- 
maining members  of  the  hoard.  The  chairman  or  the  board  may  employ  an 
engineer  or  surveyor,  if  necessary  to  do  so.  This  section  shall  apply  to  land- 
owners in  districts  heretofore  established  in  tbe  same  manner  and  to  the  same 
effect  as  to  proceedings  now  pending  for  the  establishment  of  districts,  or 
hereafter  instituted,  and  shall  also  apply  to  conveyances  hereafter  made. 

All  necessary  coats  accruing  under  this  section  shall  be  paid  by  the  peti- 
tioners.   The  procedure  as  to  special  proceedings  sball  apply  to  this  section. 
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Wbere  tbe  title  and  ownership  of  any  tract  or  tracts  of  land  embraced  In 
the  district  bas  been  cbanged  or  vested  In  anotber  or  others  by  grant,  devise 
or  Inheritance  subsequent  to  the  establishment  of  the  district,  the  assessment 
Toll  may  be  amended  In  tbe  following  manner,  which  shall  constitute  an 

alternative  method.  The  grantor  and  grantee  or  the  new  owners  In  whom 
title  bag  Tested  by  grant.  devUe  or  inheritance,  and  the  chairman  of  the  board 
of  drainage  commlaeloners  of  the  district  may  enter  Into  an  agreement  setting 
forth  the  description  of  the  original  land  as  recited  in  the  asseHsment  roll  and 
the  description  of  the  portion  thereof  which  baa  been  conveyed,  or  a  descrip- 
tion of  that  part  or  parts,  the  title  to  which  has  become  vested  In  new  owners 
by  devise  or  Inheritance,  also  tbe  classIRcatlon  of  such  lands  and  the  amount 
of  tax  assessment  against  tbe  same  vested  in  the  new  owner  or  owners,  the 
tax  assessment  to  be  stated  for  the  several  remaining  years  for  which  assess- 
ments were  levied  in  tbe  original  assessment  roll.  Such  reclasElflcation  and 
reassessment  shall  not  reduce  the  aggregate  assessments  against  the  original 
tract  of  land  as  appears  from  tbe  original  assessment  roll.  Such  agreement 
may  be  presented  to  the  clerk  of  the  Superior  Court  who  shall  Inquire  Into  the 
truth  of  tbe  tacts  or  statements  agreed  upon  and  after  satisfying  himself  as 
to  the  same,  and  particularly  that  tbe  aggregate  assessment  upon  the  original 
tract  of  land  bas  not  been  reduced,  the  said  clerk  shall  make  an  order  direct- 
ing that  tbe  original  assessment  roll  be  amended  by  adding  the  name  of  the 
new  owners  to  each  annual  assessment  roll  with  tbe  amounts  assessed  against 
each,  and  by  amending  the  asses^nent  against  the  original  owner  it  he  has 
reserved  any  part  of  Ihe  land  originally  held  by  him.  The  amendments  to 
the  assessment  roll  may  be  made  either  by  the  chairman  of  the  board  of 
drainage  commissioners  or  by  tbe  clerk  of  the  court  In  tbe  original  assess- 
ment roll,  and  may  be  noted  either  in  tbe  body  of  the  aaeessment  roll  or  at 
the  end  thereof,  in  the  discretion  of  the  cbalrmao  or  the  clerk.  After  the 
agreement  herein  provided  has  been  made  and  signed  by  the  necessary  par- 
ties, the  chairman  of  the  board  of  drainage  commissioners  of  tbe  district  is 
authorized  to  present  tbe  same  of  his  own  motion  to  the  clerk  of  tbe  court. 
Any  number  of  grantors  and  grantees  and  new  owners  of  any  tract  of  land  in 
whom  title  bas  tiecome  vested  since  tbe  establishment  of  the  district  may 
Join  In  one  ligreement  with  the  chairman  of  the  board  of  drainage  commis- 
sioners, but  the  tacts  as  to  each  change  of  title  where  tbe  land  is  held  In  sev- 
eralty shall  be  stated  separately.  If  any  grantor  or  grantee  or  new  owner  ot 
land  shall  be  a  member  of  or  chairman  of  the  board  of  drainage  commis- 
sioners the  agreement  herein  provided  may  be  signed  by  one  of  the  remaining 
members  of  the  board. 

All  proper  costs  accruing  hereunder  shall  be  paid  by  tbe  grantor  or  grantee 
or  new  owners  before  the  order  amending  tbe  assessment  rolls  shall  be  made 
by  the  clerk. 

Any  amendments  to  tbe  assessment  roil  made  after  September  first  in  any 
year  shall  not  go  Into  effect  or  be  operative  In  the  hands  of  the  sheriff  or  tax 
collector  until  September  first  Of  the  succeeding  year  when  the  next  assess- 
ment shall  become  due  and  payable. 

Sec.  4.  That  section  19  of  chapter  442,  Public  Laws  of  1909.  be  amended  by 
adding  to  said  section  the  following: 

That  In  the  election  of  drainage  commissioners  by  ownere  of  land  each 
owner  of  land  shall  be  entitled  to  cast  the  number  of  votes  equaling  the  num- 
ber ot  acres  ol  land  owned  by  bim  and  benefited  as  appears  by  the  final  report 
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of  the  TlewerB.  E&ch  landowner  may  vote  Tor  the  names  of  three  persons. 
Immediately  after  the  election  of  satd  board  of  drainage  commissioners,  and 
after  the  menit>erB  of  satd  board  shall  be  appointed  by  the  clerk,  the  clerk  of 
the  court  shall  notify  each  of  tbem  fn  writing  to  uppear  at  a  certain  time  and 
place  within  the  county  and  oreantze.  The  members  of  the  board  of  drainage 
commlaslonera  so  elected  and  appointed  aball  serve  for  a  term  of  four  years. 
and  to  insure  uniformity  as  to  the  expiration  of  their  terms  of  service,  their 
first  term  of  office  shall  begin  on  the  first  day  of  August.  In  the  year  when 
their  term  shall  expire  the  clerk  of  the  court  shall  provide  for  an  election  in 
the  manner  hereinbefore  provided,  to  be  held  on  the  second  Monday  in  July 
preceding  the  expiration  of  their  term.  The  clerk  of  the  court  shall  keep  a 
record  In  the  drainage  record  of  the  date  of  election,  the  members  elected, 
and  of  the  beginning  and  expiration  of  tbelr  term  of  office.  A  like  record 
shall  be  kept  of  any  election  to  mi  vacancies,  and  the  members  so  elected 
shall  only  serve  to  the  expiration  of  tbe  term  of  bis  predecessor. 

If  tor  any  reason  the  clerk  of  the  court  shall  fall  to  provide  for  an  election 
of  drainage  commissioners  on  the  second  Monday  In  July  to  succeed  those 
whose  terms  will  expire  on  tbe  Slst  day  of  the  same  month,  the  said  clerk 
shall  have  authority  thereafter  to  provide  for  such  election,  and  until  such 
election  tbe  incumbents  shall  continue  to  hold  their  ofDce  as  commissioners 
until  their  successors  are  elected,  appointed,  and  qualtned.  If  a  vacancy  shall 
occur  In  the  office  of  any  commlEsloner  by  death,  resignation,  or  otherwise, 
the  remaining  two  members  are  authorized  to  discharge  tbe  necessary  duties 
ofl  the  board  until  the  vacancy  shall  be  lllled,  and  if  the  vacancy  shall  occur 
in  the  office  of  chairman  or  secretary,  the  remaining  two  members  may  elect 
a  chairman  or  secretary  to  hold  until  the  vacancy  in  the  board  shall  be  Glled. 

The  term  of  office  of  all  boards  of  drainage  commissioners  heretofore  elected 
and  appointed,  or  who  may  t>e  hereafter  elected  prior  to  the  second  Monday 
in  July.  1915,  shall  begin  on  tbe  first  day  In  August.  1916,  and  serve  for  four 
years  from  auch  date.  Boards  of  drainage  commissioners  hereafter  elected 
upon  the  ealabllahment  of  drainage  districts  shall  serve  from  the  date  of  their 
appointment  for  four  years  from  the  first  day  of  August  succeeding  their 
election. 

The  chairman  of  tbe  board  of  drainage  commissioners  shall  receive  an  an- 
nual compensation  of  sevettty-five  dollars  ($75)  and  actual  and  necessary  ex- 
penses of  travel  and  subsistence.  The  remaining  two  members  of  the  board 
shall  receive  a  compensation  of  three  dollars  (fS)  per  day  while  necessarily 
engaged  upon  attendance  upon  meetings  of  the  board  or  In  the  discharge  of 
other  necessary  duties,  and  in  addition  their  actual  and  necessary  expenses  in 
attending  the  meetings  of  tbe  board.  The  secretary  of  the  board,  It  other 
than  a  member  of  the  board,  shall  receive  such  compensation  for  work  actu- 
ally performed  as  may  be  determined  by  the  board.  In  drainage  districts  of 
unusually  large  area  and  requiring  greater  attention,  the  chairman  of  the 
board  may  he  paid  a  greater  compensation,  to  be  allowed  by  the  clerk  of  the 
Superior  Court,  provided  the  chairman .  or  the  members  of  the  board,  shall 
file  a  petition  with  the  clerk  setting  forth  all  the  facts  necessary  for  the  de- 
termination of  the  matter. 

Sec.  5.  That  section  25  of  chapter  «42  of  the  Public  Laws  of  1909,  as 
amended  by  section  6  of  chapter  67  of  the  Public  Laws  of  1911,  be  further 
amended  by  adding  thereto  the  following: 
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That  wbere  any  public  canal  established  under  the  provisions  of  the  general 
drainage  law  shall  Intersect  any  private  road  or  cartway  the  actual  cost  of 
constructing  a  bridge  across  said  canal  at  such  intersection  shall  be  paid  for 
from  the  funds  of  the  drainage  district  and  constructed  under  the  supervisioo 
of  the  board  of  drainage  com  ml  ss  loners,  but  the  said  bridge  shall  thereafter 
be  maintained  by  and  at  the  expense  of  the  owners  of  the  land  exercising  the 
use  and  control  of  said  private  road;  provided.  It  the  said  private  road  shall 
be  converted  into  a  public  highway,  the  maintenance  of  said  bridge  ahall  de- 
volve upon  the  board  of  commissioners  of  the  county  or  by  such  other  authority 
as  by  law  shall  be  required  to  maintain  public  highways  and  bridges. 

Sec.  fi.  That  section  one  thousand  seven  hundred  and  nlnety-two  (1792)  of 
the  Revlsal  of  North  Carolina,  which  reciter  the  classes  of  investments  in 
which  guardians,  trustees,  and  others  may  Invest  their  surplus  funds  shall  be 
amended  by  adding  after  the  words  "North  Carolina,"  In  line  five,  the  follow- 
ing words:  "or  In  drainage  honds  duly  issued  under  the  provisions  of  chapter 
442  of  the  Public  Laws  of  1909";  and  that  said  section  shall  be  further 
amended  by  adding  after  the  words  "North  Carolina"  and  befdre  the  words 
"shall  be,"  in  line  eight,  the  following  words:  "and  such  drainage  bonds." 

That  the  State  Treasurer  is  authorized  to  receive  drainage  bonds  Issued 
by  drainage  districts  in  North  Carolina  as  deposits  from  banks,  insurance 
companies,  and  other  corporations  required  by  law  to  malce  deposits  with 
the  State  Treasurer:  Provided,  that  the  Attorney-General  shall  have  ap- 
proved the  form  of  said  bonds. 

Sec.  T.  That  subdistrlcts  may  be  formed  by  owners  of  land  In  main  dis- 
tricts far  the  purpose  of  local  or  more  minute  drainage.  In  the  manner  pro- 
vided in  chapter  442,  Public  Laws  of  1909,  and  acts  amendatory  thereto  for 
the  organization  of  main  districts.  Such  suhdistricts  sliall  have  the  right 
to  use  the  ditches  or  canals  of  the  main  districts  for  outlets.  The  formation 
of  subdistrlcts  shall  not  operate  to  release  the  lands  in  any  subdistrlct  from 
the  payment  of  any  assessment  or  levy  made  prior  to  the  formation  of  such 
subdistrlct,  nor  from  any  assessment  which  may  thereafter  be  made  tor  the 
completion  and  maintenance  of  the  canals  In  main  districts,  or  for  the  pay- 
ment of  the  principal  and  Interest  on  any  Indebtedness  Incurred  by  the  main 
district;  nor  shall  it  give  the  subdistrlct  any  claim  on  the  funds  of  such  main 
district  for  Its  local  use. 

It  shall  be  the  duty  of  the  drainage  commlsslonera  of  the  main  district  to 
control  all  matters  pertaining  to  the  main  district  drainage.  Drainage  com- 
missioners tor  the  subdistrlcts  shall  have  authority  and  control  over  all 
matters  pertaining  to  drainage  within  their  respective  subdlstrlctfl,  except 
auch  work  as  belongs  exclusively  to  the  main  district. 

Sec.  S.  The  treasurer  of  the  county  and  ex  officio  treasurer  of  the  district 
shall  deposit  any  surplus  funds  belonging  to  any  drainage  district  In  local 
banks  In  the  county,  and  preferably  In  banks  located  nearest  the  said  drainage 
district:  Provided,  the  said  treasurer  shall  be  satisfied  as  to  the  solvency 
of  such  bank  or  banks,  and.  Provided  further,  that  nothing  contained  In  this 
section  shall  release  the  treasurer  or  the  sureties  on  his  bond  from  any  loss 
accruing  by  reason  of  the  Insolvency  of  any  bank  or  banks  where  such  funds 
may  be  deposited.  If  the  treasurer  of  the  district  shall  deposit  any  funds 
belonging  to  the  district  In  any  bank  he  shall  require  the  payment  of  the 
usual  rate  of  interest  paid  by  such  bank  upon  time  deposits. 
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Sec.  9.  That  section  12  of  chapter  67  of  the  Public  Lawa  of  1911  be  amended 
\>7  adding  thereto  the  following: 

That  it,  for  any  reason,  the  Bherill  or  tax  collector  shall  fail  to  advertise 
and  iiialce  sale  of  lands  of  delinquents  on  the  Hrst  Monday  of  February  or  on 
the  flrat  Monday  of  March  as  above  provided,  then,  and  In  such  event,  the 
said  sheriff  or  tai  collector  shall  advertise  and  make  sale  of  any  lands  upon 
which  the  assessments  shall  remain  unpaid  on  the  first  Monday  In  April 
succeeding,  and  It  for  any  reason  be  shall  fall  to  advertise  and  make  sale 
on  the  first  Monday  In  April,  then  he  shall  advertise  and  make  sale  of  the 
lands  of  delinquents  on  the  first  Monday  in  May  succeeding. 

If  any  sheriff  or  tax  collector  shall  fall  to  comply  with  the  law  tor  the  col- 
lection of  drainage  assessments,  as  herein  provided,  he  shall  be  guilty  of  a 
misdemeanor,  and,  upon  conviction,  shall  be  subject  to  a  fine  and  imprison- 
ment, in  the  discretion  of  the  court,  and  he  shall  likewise  be  liable  in  a  civil 
action  tor  all  damages  which  may  accrue  either  to  the  board  of  drainage 
commissioners  or  the  holder  of  said  bonds,  to  either  or  both  of  which  a  right 
of  action  is  given. 

That  in  addition  to  the  two  copies  of  the  assessment  rolls  as  provided  In 
the  section  to  which  this  Is  amendatory,  a  tbird  copy  of  the  several  assess- 
ment rolls  shall  be  prepared  and  filed  with  tbe  chairman  of  the  board  of 
drainage  commissioners  who  shall  carefully  preserve  the  same. 

Sec.  10.  That  this  act  flhall  be  In  force  and  effect  from  and  after  Its  ratifi- 
cation. 

Suggested  Amendment  to  the  South  Carolina  Drainage  Law 
hf  Hah  BY  UcMuLLAN 

1.  Law  should  make  clear  whether  when  land  sold  It  should  be  for  tbe  tax 
delinquent  for  the  year  told  and  provide  manner  In  which  it  shall  thereafter 
be  carried  on  tas  books  of  district. 

2.  Law  should  be  amended  so  as  not  to  require  interest  on  bond  issue  to 
be  collected  tor  a  longer  period  of  time  prior  to  first  assessment  than  neces- 
sary to  pay  interest  that  may  accrue.  There  Is  a  conflict  In  sec.  34  and  sec.  35 
as  to  three  years  interest  to  be  added  to  bond  Issue  wbich  should  be  har- 
monized. 

3.  Law  should  provide  for  method  of  apportioning  assessments  on  a  tract 
of  land  which  Is  subdivided  after  district  is  formed, 

4.  Time  may  be  saved  by  eliminating  the  preliminary  reports  without 
Injuring  the  interest  of  any  party. 

Mr.  JoiiNSON:  We  have  with  ua  today,  representativeB  of  some  of 
the  banks  and  bond  houses  who  have  bought  North  Carolina  Drainage 
Bonds,  and  we  would  like  to  hear  from  them. 

Mr.  W.  Q.  Scott  of  the  Wew  First  National  Bank  of  Columbus, 
Ohio: 

Mr.  Chairman  and  Gentlemen: — I  sincerely  regret  I  did  not  know  that  I 
was  to  be  called  upon  for  a  talk,  for  you  will  mighty  soon  discover  that  I 
am  not  a  public  speaker,  and  I  would  like  to  have  prepared  something  to 
say  to  you  on  the  matter  of  drainage  district  bonds.  1  would  like  to  correct 
one  statement  made  by  your  good  fellow  citizens  that  I  am  manager  of  the 
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New  First  National  Bank;  I  am  merely  manager  of  an  adjunct  of  tbat  Insti- 
tution, known  as  the  Bond  Department. 

Your  Secretary  has  mentioned  a  matter  whlcb  I  tblnlt  la  of  very  great 
importance  to  you  good  people  of  North  Carolina.  That  la  the  matter  of 
the  security  and  the  comparUon  of  salablllty  between  drainage  district  bonds 
and  general  obligation  bonds,  I  am  afraid  that  a  good  many  of  you  put 
the  blame  for  the  dlfTerence  In  salablllty  upon  the  bankers  and  bond  dealers. 
Now,  In  my  opinion,  that  Is  not  where  It  belongs.  Very  few  of  us  buy  these 
issues  except  where  we  expect  to  d'lspoae  of  them— the  ultimate  arbiter  In 
this  matter  Is  the  individual  purchaser.  I  am  slightly  familiar  with  the 
drainage  laws  and  bonds  of  other  states,  and  I  know  of  no  State  In  the  Union 
where  drainage  district  bonds  sell  on  a  parity  with  direct  obligation  securi- 
ties, I  think  this  Is  very  largely  brought  about  by  the  fact  that  the  forma- 
tion of  drainage  districts  la  a  comparatively  new  thing;  and  another  matter 
that  1  think  tends  to  Injure  them,  particularly  In  districts  whore  drainage 
work  is  done  in  a  large  way.  is  the  confusion  In  the  public  mind  between 
drainage  and  irrigation.  Now  it  may  interest  you  gentlemen  to  know  that, 
within  the  last — well,  I  will  say  the  last  three  years,  to  be  absolutely  cer- 
tain— we  had  occasion  to  take  up  with  the  ManufacturcTs'  Record  of  Balti- 
more, Md..  the  fact  that  they  were  running  their  drainage  and  irrigation 
securities  under  the  same  caption.  We  took  issue  with  them  on  that  and, 
since  It  was  brought  to  their  attention,  they  have  changed  it.  There  have 
been  so  many  frauds  perpetrated  under  the  name  of  irrigation  that,  while 
there  have  been  a  great  many  good  irrigation  projects,  we,  as  an  institution, 
have  refused  to  handle  any  Issues  which  had  the  name  of  "irrigatioD"  attached 
to  them. 

There  are  two  States  In  the  Union  with  which  I  happen  to  be  familiar,  where 
the  drainage  work  is  done  by  the  county,  and  the  bonds  become  a  direct 
obligation.  While  these  issues  have  a  ready  sale,  I  am  free  to  confess  that, 
even  in  these  States  there  is  a  differential  between  drainage  bonds  and  bonds 
issued  for  other  purposes.  There  Is  not  a  wide  divergence  In  price,  but  there 
is  at  least  a  slight  difference.  Id  States  issuing  drainage  district  bonds — 
take,  for  Instance,  the  States  of  Missouri,  Argansas,  Mississippi,  Louisiana. 
and  even  Texas — perhaps  there  is  not  a  State  In  the  Union  tbat  puts  as  great 
a  safeguard  around  Its  drainage  district  laws  as  Texas.  You  are  familiar 
with  the  decision  of  a  few  years  ago,  in  which  a  Texas  judge  handed  down  a 
decision  that,  "In  their  essential  elements  drainage  districts  are  no  different 
from  school  districts."  It  seems  that  this  is  a  point  toward  which  you  can 
well  work  in  North  Carolina.  However,  as.  even  in  the  State  of  Texas,  drain- 
age district  bonds  do  not  sell  on  a  parity  with  general  market  issues,  you 
will  see  that  there  is  a  good  deal  of  missionary  work  and  a  great  deal  of 
constructive  work  to  be  done  along  these  lines  before  you  can  ever  hope  to 
make  your  drainage  district  bonds  command  anywhere  near  the  same  price 
as  general  obligation  issues.  One  thing  that  Is  rather  hard  for  ua,  where 
our  clients  are  not  familiar  with  drainage.  Is  the  fact  that  drainage 
is  really  reclamation.  When  you  take  land  that  has  an  exceedingly  small 
commercial  value  and  put  a  considerable  expense  Into  your  drainage  (it  Is 
really  reclamation,  and  that  is  what  they  call  it  in  LiOuleiana)  you  have 
put  a  very  heavy  bonded  indebtedness,  in  proportion  to  your  assessed  valua- 
tion. Now  you  can  talk  yourselves  black  In  the  face  about  the  land  values, 
but  when  you  come  to  sell  these  bonds  you  cannot  get  people  away  from  the 
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per  cent  or  bonded  indebtedaeaa  to  tbe  assessed  raluation.  You  can  tell 
about  the  woaderful  value  of  these  lands  when  reclaimed,  but  Investors  will 
usually  coma  back  to  the  point  of  beginning,  which  Is  a  compartsou  ot  tha 
bonded  indebtedness  and  actual  assessed  valuation  of  the  district.  I  have 
wondered,  many  times,  If  your  law  permitting  the  payment  of  the  flrst  throe 
years  of  Interest  out  of  the  proceeds  of  the  bond  sale,  was  not  a  detriment 
rather  than  a  benefit  to  your  drainage  projects.  It  strikes  me  that  it  tends 
to  keep  your  assessed  valuation  very  low  instead  of  bringing  It  up  to  some- 
where near  the  actual  value  of  the  lands  after  the  drainage  Is  completed. 

My  good  friend  Mr.  Small  has  pent  me  pictures  of  some  of  your  wonderful 
crops  here,  and  I  have  used  thpm  time  and  time  again,  but  It  frequently  does 
not  make  any  change  in  tb'j  attitude  of  the  bond  buyer.  Only  a  few  weeks 
ago  1  was  showing  theso  pictures  to  a  prospective  customer  and  he  said,  "0 
yes.  I  know  all  about  North  Carolina;  the  corn  looks  fine  and  is  growing  to 
a  great  height,  but  there  are  no  ears  on  the  stalks."  What  are  you  going  to 
do  about  It?  I  mean  from  my  point  of  view.  And  that  Is  one  of  the  things 
we  are  up  against,  gentlemen. 

There  is  one  thing  that  I  think  you  can  do  In  a  definite,  tangible  way  that 
will  be  of  great  beneUt  to  North  Carolina  drainage  district  bonds.  Now  I  am 
not  an  attorney  and  only  reflect  that  with  which  I  come  In  contact  and 
that  which  1  gather,  but  It  seems  to  me  that  your  laws  regulating  the  drain- 
age districts  are  too  cumbersome.  I  used  the  word  "cumbersome"  as  ex- 
pressed by  one  of  the  most  widely  known  firms  of  bond  attorneys  In  the 
United  States,  who  stated  that  on  account  of  the  North  Carolina  drainage 
law  being  ho  "cumbersome"  tbey^would  not  approve  a  transcript  for  less  than 
f250.  Take  an  Issue  of  110,000,  for  instance,  and  this  la  2^^  per  cent  before 
you  are  able  to  do  a  thing,  and  is  a  pretty  fair  proflt  for  the  handling  of 
bonds.  We  submitted  a  transcript  ot  a  North  Carolina  drainage  district  Issue 
to  another  attorney  of  national  reputation,  and  he  turned  It  down  so  cold  It 
made  me  shiver.  I  do  not  know  the  particulars  of  your  laws,  but  the  Hon. 
Mr.  Small  has  stated  that  your  drainage  acts  were.  In  his  opinion,  the  best 
that  could  be  done  under  the  existing  statutes  and,  the  fact  that  they 
have  been  auetained  by  your  courts  shows  that  they  were  carefully  drawn. 
I  am  not  here  to  attempt  to  tell  you  how  to  remedy  this,  and  I  assure  you. 
gentlemen,  that  I  am  not  saying  these  things  to  criticize  but  to  bring  to  you 
some  of  the  facts  with  which  I  have  come  in  contact  In  a  personal  way.  I 
was  bom  and  raised  on  a  farm;  have  always  been  Interested  In  (arming,  and 
drainage  work  Interests  me  tremendously.  I  think  you  have  wonderful  possi- 
bilities here  in  Eastern  North  Carolina,  and  am  very  anxious  Indeed  to  see 
you  put  your  drainage  district  securities  In  a  position  to  command  a  better 
price.  This,  of  course,  will  take  time  and  some  very  careful  legislation,  but 
it  Is  certainly  poeeible.  As  conditions  are  at  present,  your  bonds  are  retailed 
very  largely  on  the  strength  of  the  bank  or  bond  house  which  makes  the 
offering  and  recommends  the  securities. 

1  am,  perhaps,  more  familiar  with  drainage  work  In  Louisiana  tban  In 
any  other  State,  because  1  come  more  closely  In  contact  with  It.  and  1  am 
mighty  glad  that  I  have  had  tbe  pleasure  ol  coming  down  here  and  looking 
over  some  ot  the  districts  whose  twnds  our  institution  bas  bandied,  and  of 
course,  I  am  Interested  In  tbe  Lake  Mattamuskeet  District.  This  is  gen- 
erally considered  a  wonderful  proposition,  and  I  am  exceedingly  glad  that 
we  are  to  have  an  opportunity  of  Inspecting  this  work  tomorrow. 
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Tbere  Is  one  pbase  of  the  drainage  situation  wblch  I  mention  as  a  closing 
thought:  that  1b,  do  not  form  drainage  districts  and  put  In  drainage  work 
more  rapidly  than  you  are  able  to  sell  the  lands  of  the  districts  to  actual 
farmers  who  will  cultivate  the  lands,  make  the  districts  productive,  and  pay 
taxes  from  which  principal  and  interest  of  your  drainage  district  bonds  are 
paid  at  maturity.  There  is  perhaps  nothing  more  desolate  than  a  drainage 
district  where  the  work  has  been  completed  and  the  land  has  not  been  put 
in  cultivation.  The  ditches  will,  of  course,  deteriorate  rapidly  under  sucb 
conditions  and  weeds  will  grow  to  the  detriment  of  the  land  where  productive 
crops  should  be  raised.  I  believe  you  will  always  find  it  easier  to  sell  the 
land  of  a  new  district  rather  than  an  old  one  which  has  been  allowed  to 
stand  for  a  tew  years  uncultivated.  Not  only  does  this  uncultivated  terri- 
tory Jeopardize  the  security  of  your  bond  issue,  but  it  also  entails  an  addi- 
tional expense  to  the  farmer  who  must  clear  out  the  ditches  and  do  over 
again  much  of  this  work,  to  a  greater  or  less  extent,  before  be  can  put  the  land 
under  cultivation.  In  tbis  matter  I  am  considering  this  phase  of  the  ques- 
tion, not  only  from  a  bond  point  of  view,  but  also  from  the  standpoint  of 
those  who  form  drainage  districts  with  the  expectation  of  selling  out  their 
lands  to  farmers. 

To  yon  good  gentlemen  who  have  been  reclaiming  the  wet  -lands  of  North' 
Carolina,  I  wish  to  express  sincere  appreciation  of  your  work;  and  surely 
there  are  few  better  things  than  the  constructive  work  of  turning  waste  land 
into  very  great  productiveness  and  of  permanently  Improving  your  part  of 
the  country. 

I  think  we  are  all  very  deeply  Indebted  to  Dr.  Pratt  for  the  splendid  work 
be  has  done  in  connection  with  the  North  Carolina  Drainage  Association, 
and  to  the  Hon.  Mr.  Small  for  the  great  amount  of  time  and  enthusiasm  he 
has  put  Into  the  matter  of  your  drainage  laws.  We  perhaps  take  for  granted, 
without  due  appreciation,  the  time  and  energy  that  these  and  other  gentle- 
men have  put  Into  this  work,  particularly  during  the  early  formative  period. 
May  they  live  long,  prosper,  and  continue  their  efforts  for  years  to  come. 

Mr.  Stubds:  I  am  such  a  small  banker  I  feel  a  delicacy  in  even  ex- 
pressing a  thought.  There  are  two  or  three  auggestions  that  come  to 
my  mind  in  regard  to  this  matter.  I  intended  to  ask  Mr.  Scott  some 
questions  while  he  was  speaking.  One  question  I  "would  like  to  ask  is 
what  effect  there  is  on  the  bonds  if  they  are  paid  serially. 

Mr.  Scott:  I  prefer  the  serial  maturity.  This  obviates  the  sink- 
ing fund  necessary  in  bonds  of  one  maturity  and  is  more  economic  for 
the  district. 

Mb.  Stubbs  :  I  have  had  considerable  correspondence  in  regard  to  the 
sale  of  these  bonds.  If  anything  could  be  done  to  make  the  organization 
more  simple  it  would  help  it  wonderfully.  I  find  that  even  the  failure 
to  post  some  little  notice  or  the  smallest  proceeding  left  out  will  make 
void  a  whole  bond  issue.  In  the  sale  of  one  of  the  issues  of  Pungo  River 
bonds,  it  looked  at  one  time  as  if  the  failure  to  find  one  copy  of  the 
newspaper  would  make  it  impossible  to  sell  the  bonds.  *That  is  one  of 
the  principal  things  that  has  come  under  my  observation — the  time  it 
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takes  to  oi^anize  and  the  wonderful  amount  of  papers  it  is  necessary  to 
produce  in  order  to  make  a  bond  legal.  As  Mr.  Scott  saya,  it  is  im- 
possible to  get  a  bond  attorney  to  pass  on  a  bond  paper  except  for  a 
very  large  fee.  If  it  is  possible  to  amend  the  law  in  this  way,  I  believe 
it  would  help  matters  considerably.  Some  houses  object  to  the  bonds  be- 
ing serial ;  they  are  ultimately  placed  in  the  hands  of  guardians,  insur- 
ance companies,  etc.,  who  prefer  their  being  made  payable  at  a  stipu- 
lated time  instead  of  in  small  annual  payments. 

Mr.  Pratt  :  One  question  I  would  like  to  ask  Mr.  Scott.  Ever  since 
we  have  started  the  drainage  work  we  have  been  trying  to  have  the  dis- 
tricts as  they  were  organized,  instead  of  being  named  after  some  creek 
or  swamp,  to  be  named  after  the  county,  as  Mecklenburg  Drainage  Dis- 
trict No.  1,  Mecklenburg  Drainage  District  No.  2,  etc.,  and  I  want  to 
ask  Mr.  Scott  whether  in  his  opinion  it  would  not  have  some  effect  upon 
the  sale  of  the  bonds  to  have  the  districts  so  named.  Suppose  a  bank 
had  two  issues  of  bonds  from  a  certain  county  and  had  a  pur- 
chaser to  come  in  and  buy  bonds.  Would  he  not  prefer  to  pay  for  a 
bond  named  Mecklenburg  Drainage  District  Xo.  1,  to  Flea  Hill  Drain- 
age District? 

Mr.  Scott  :    Yes,  I  think  he  would,  decidedly. 

Ma.  Pkatt  :  I  have  always  thought  this  and  have  mentioned  it  be- 
fore at  the  Drainage  Conventions.  You  will  note  that  on  this  list  we 
have  Cabarrus  County  Drainage  Districts  Nos.  1,  2,  3,  and  4.  You  will 
also  note  that  we  have  Mecklenburg  Drainage  Districts  Nos.  1,  2,  3, 
and  4,  etc.  Now,  in  other  places  we  have  a  Flea  Hill  Drainage  District, 
and  the  Bear  Swamp  Drainage  District,  and  Buffalo  Creek  Drainage 
District.  It  always  seemed  to  me  that  if  we  had  two  districts  and  two 
sets  of  bonds, 'and  that  if  I  were  going  to  buy  them,  I  would  much  pre- 
fer them  to  have  the  name  of  the  county  on  them. 

One  other  thing  I  wanted  to  mention  in  connection  with  that,  and  it 
is  well  illustrated  in  something  that  happened  in  Guilford  County,  and 
that  is,  assessed  valuation.  At  the  time  that  Guilford  County  took  up 
the  question  of  issuing  bonds  for  the  construction  of  public  roads  they 
found,  as  I  understand,  considerable  difficulty  in  selling  the  $300,000 
bond  issue.  The  bond  buyers  came  and  looked  over  the  county,  and 
they  said,  "You  have  not  got  enough  to  represent  that  bond  issue.  Look 
at  your  assessed  valuation."  The  Guilford  people  said,  "We  can  remedy 
that,"  and  they  went  out  and  put  the  property  considerably  higher  than 
before.  It  was  not  because  they  did  not  have  the  property — it  was 
because  they  had  assessed  it  too  low. 

Mr.  Scott:  May  I  make  one  suggestion?  I  rather  suspect  that  one 
thing  which  brings  that  condition  about  in  North  Carolina  is  the  fact 
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that  the  first  three  years  interest  is  payable  out  of  the  bond  sale.  If  you, 
as  in  other  States,  compel  the  payment  of  interest  at  least  by  direct  tax- 
ation during  the  first  three  or  five  years,  it  might  be  well.  For  instance, 
in  Louisiana  their  bonds  must  begin  maturity  in  five  years.  Tbe  series 
can  run  as  long  as  forty,  but  the  interest  is  paid  by  the  landowners 
through  a  tax.  I  have  wondei-ed  if  your  method  has  not  kept  the  as- 
sessed valuation  lower  than  it  ought  to  be. 

Mr.  Pratt  ;  There  is  no  question  but  that  in  any  investigation  of 
the  land  values  in  North  Carolina  there  is  a  great  big  difference  in  what 
we  say  they  are  worth  when  we  want  to  sell  a  bond  and  what  we  say 
they  are  worth  on  the  tax  books.  Now,  there  are  two  or  three  sets  of 
people  who  watch  that  very  closely.  If  you  go  to  the  bank  to  borrow 
money,  the  bank  will  not  take  your  word  for  what  it  is  worth.  Also,  the 
man  who  is  buying  bonds  takes  a  similar  view",  and  also  the  man  who  is 
insuring  your  property.  There  is  no  question  to  my  mind  but  that  if  we 
had  our  landa  assessed  at  the  rate  somewhere  near  their  real  value  it 
would  be  a  help  in  selling  our  bonds  the  way  the  land  reprosenta  the  col- 
lateral for  these  bonds.  Of  course,  we  have  got  to  keep  in  mind  the  re- 
sults of  the  improvement  to  the  land.  In  the  beginning  this  land  itself 
represents  the  collateral,  and  that  is  what  the  bond  dealer  looks  into  as 
the  collateral  back  of  his  bonds, 

Mr,  Johnson  :  I  just  want  to  emphasize  one  statement  that  Dr. 
Pratt  made.  In  what  experience  I  have  had  in  attempting  to  sell  bonds 
and  in  the  formation  of  drainage  districts,  I  have  learned  by  bitter  ex- 
perience that  it  is  not  a  good  plan  to  try  to  go  too  fast ;  and  I  fear  that 
proposition  is  the  greatest  trouble  we  have  had  in  selling  bonds  iu  North 
Carolina,  which  has  arisen  froni  the  fact  that  we  were  not  as  careful  as 
we  should  have  been.  These  good  people  who  were  charged  with  the 
formation  of  these  districts  have  not  adhered  as  closely  to  the  extreme 
letter  of  the  law  as  they  should  have,  and  for  that  reason  we  have  found 
difficulty  in  making  a  sale.  I  think  the  most  common  mistake  we  make 
lies  in  tbe  fact  that  our  land  titles  are  so  incomplete  in  a  great  many 
instances  that  we  fail  to  locate  the  actual  owner  of  the  land,  and  after 
we  have  proceeded  for  some  length  of  time  we  finally  discover  that 
land  was  held  perhaps  by  some  tenants  in  common  or  minor  heirs. 
Then  wo  have  to  go  back  and  start  again ;  and  I  believe  that  in  forming 
these  districts  in  the  very  beginning  we  should  endeavor  to  determine 
the  actual  owner  of  every  piece  of  land  in  that  district,  make  a  proper 
list  and  find  out  if  there  is  more  than  one  claimant  to  one  piece  of  land, 
and,  if  so,  require  that  they  come  before  the  clerk  of  tbe  court  in  answer 
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to  this  complaint.  If  we  do  this  I  feel  sure  we  will  facilitate  the  sale  of 
bonds  as  much  aa  any  way  we  could  devise. 

Mr.  C,  Van  Leuven  :  The  law  as  it  now  stands  requires  that  the 
bonds  should  mature  serially,  one-tenth  of  the  whole  amount  being  re- 
turned annually.  In  the  ease  of  most  districts,  eapecialiy  small  ones, 
this  requires  that  bonds  should  be  issued  in  $500  denominations,  and  in 
most  cases  in  $100  denominations.  Bonds  of  small  denominations  are 
not  readily  salable  in  this  class  of  securities,  and  they  are  troublesome 
and  inconvenient  for  the  bond  dealer  and  for  the  investor.  I  believe  the 
facts  will  bear  out  the  statement  that  "Baby  Bonds"  in  $100  denomina- 
tions are  purchased  by  a  class  of  people  who  want  investments  in  large 
and  well  known  bond  issues,  which  are  listed  ou  the  exchanges,  and  that 
the  class  of  investors  who  buy  drainage  bonds  are  usually  people  of 
more  ample  means,  who  do  not  wish  their  investments  cut  up  in  pieces 
smaller  than  $1,000. 

As  the  Board  of  Drainage  Commissioners  own  or  represent  the  owners 
of  the  greater  part  of  the  property  in  the  district,  it  would  seem  that  no 
risk  would  be  involved  in  having  the  law  so  worded  as  to  give  the  Board 
of  Commissioners  more  discretion  in  the  matter  of  issuing  the  bonds. 
If  they  do  this,  they  can,  even  in  the  case  of  a  small  district,  having  a 
bond  issue  of  say  $7,500,  by  a  slight  change  in  the  maturities,  so  that  it 
would  not  be  necessary  for  exactly  one-tenth  to  mature  annually,  ar- 
range so  that  no  bonds  smaller  than  $500  would  need  to  be  issued.  It 
would  seem  reasonable  also  to  give  the  Board  of  Drainage  Commissioners 
more  latitude  in  the  matter  of  selling  bonds,  as  it  may  be  safely  as- 
sumed that  they  will  obtain  for  them  the  best  price  possible,  whereas 
under  the  existing  law  which  requires  that  the  bonds  be  6  per  cent  bonds, 
and  sold  at  no  less  than  par,  it  is  invariably  necessary  for  the  Board  of 
Drainage  Commissioners  to  resort  to  a  subterfuge,  in  order  to  get  the 
bonds  sold  off. 

Mb.  Johnson  :  I  would  like  to  ask  Mr.  Scott  one  question  relative  to 
the  collection  of  the  tax.  Can  you  tell  me  when  one  man  sells  a  piece 
of  land  that  has  already  been  listed  in  his  name  to  another  man  who  is 
not  in  the  district  and  who  has  heretofore  had  no  interest  in  it,  what 
form  of  machinery  these  other  laws  have  to  change  that  assessment  so 
that  it  will  be  charged  to  the  ultimate  purchaser? 

Mr.  Scott  :  I  do  not  believe  I  could  answer  your  question  in  detail. 
I  should  think  it  would  have  to  go  through  by  the  same  process  as  the 
change  of  the  general  tax  fund. 

Mr.  Johnson  :  In  our  State  we  list  our  taxes  once  a  year.  In  our 
Drainage  Law  the  entire  taxes  are  listed  for  ten  years,  and  so  far  we 
have  not  devised  any  machinery  for  changing  that  list. 
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DhaINAOE   CoNTBACTOBa 
Bf  M.  W.  TUQ UPSON  or  Qreenaboro 

I  wlBh  to  slate  that  I  certainly  appreciate  your  giving  the  contractors  a 
special  place  on  the  program.  You  usually  look  at  a  contractor  as  a  onesided 
Individual,  looking  after  hla  own  interest  entirely;  but  1  have  always  taken  an 
active  Interest  in  connection  with  every  proereBsive  movement  In  my  com- 
munity, and  If  I  can  say  anything  or  do  anything  to  help  along  the  cause  of 
drainage  I  wish  to  do  ho.  I  have  been  attending  the  conventions  for  the  last 
three  years  and  I  have  been  greatly  Interested  In  the  work,  and  there  Is  one 
phase  of  the  drainage  work  that  has  always  Impressed  me:  that  is  the  need 
ot  better  financtng. 

At  the  Hrst  convention  I  tried  to  make  a  talk  on  "Drainage  Bonds."  As 
soon  as  I  became  Interested  In  drainage  work  I  was  met  with  the  question  of 
financing  the  districts;  In  tact,  none  of  the  drainage  districts,  except  two. 
that  we  have  constructed  have  been  able  to  finance  themselves  without  calling 
on  the  contractor  to  aHstst  them. 

There  haa  never  been  a  district  in  this  State,  so  far  as  I  know,  which  has 
been  able  to  sell  Its  bonds  at  par,  and  the  law  states  that  the  bonds  must 
be  sold  at  par.  Now  when  a  district  gets  to  that  point  of  either  breaking  the 
law  or  attempting  some  subterfuge  to  get  around  that  particular  point  in  the 
law,  I  think  It  would  be  well  for  us  to  devise  some  change  in  the  law.  I 
asked  the  representative  of  the  New  First  National  Bank  yesterday  If  he 
ever  knew  of  any  drainage  districts  whose  bonds  at  6  per  cent  had  sold  for 
par,  and  he  stated  he  did  not.  I  think  there  should  be  some  change  In  the 
law  to  reduce  the  embarrassment  ot  the  commiHsioners,  if  nothing  else.  I 
have  never  given  much  consideration  to  the  general  phases  of  the  law  until 
Just  a  short  time  ago  when  I  had  a  letter  from  an  attorney,  who  is  considered 
the  highest  authority  on  drainage  law  in  the  country,  informing  me  that  he 
would  not  consider  any  more  North  Carolina  drainage  issues;  that  so  many 
difficulties  appear  on  the  record  it  is  practically  impossible  to  examine  a 
North  Carolina  drainage  issue  without  tielng  actually  on  the  ground.  Shortly 
after  receiving  that  letter  1  started  in  to  see  what  some  of  the  other  states 
are  doing  and  1  find  that  the  Western  States  have  laws  which  1  consider  quite 
superior  to  the  North  Carolina  law.  We  could  not  wonder  at  that  very  much, 
for  they  have  been  in  drainage  work  much  longer  than  North  Carolina,  and 
Illinois  has  been  doing  drainage  work  for  about  thirty  years.  They  have  met 
many  of  the  difilcultlea  we  are  now  experiencing  and  have  reached  the  point 
where  they  can  proceed  much  faster  than  we  can  here. 

Dr.  Pratt  has  referred  to  the  list  ot  forms  which  have  been  of  immense 
help  to  the  districts  in  this  State  In  organizing  under  our  law.  I  find  that 
in  some  of  the  Western  States  they  can  actually  organize  and  elect  commie- 
sloners  by  going  through  about  four  forms.  They  are  organized  In  a  much 
clearer  way,  and  the  securities  command  a  much  better  price  on  the  market. 

1  find  that  this  matter  of  a  good  drainage  law  has  been  taken  up  In  a  very 
complete  form  by  the  National  Drainage  Congress  of  1912.  They  appointed 
a  committee  of  men  of  national  repute,  engineers  and  attorneys  who  were 
familiar  with  drainage  work.  They  gave  a  great  deal  of  time  and  thought 
to  the  matter,  and  the  result  of  their  deliberation  was  the  "Model  Drainage 
t4LW."  1  have  a  copy  of  that  law  here,  and  It  is  far  ahead  of  what  we  have 
here  In  North  Carolina  In  point  of  simplicity.    Under  this  form  the  small 
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laodowDer  ia  taken  better  care  ot  and  more  falrnesB  ie  Hhown  to  the  man 
who  objects  to  the  formation  of  a  district;  and  districts  would  meet  vlth 
less  opposition,  1  am  sure,  as  the  hearing  on  the  petition  and  declsfon  Is 
given  by  the  court,  not  by  the  cleric,  as  under  our  present  law.  Commia- 
slonerB  are  elected  at  once  upon  the  decision  to  establish  a  dlatrlct,  and  not 
after  several  hearings  before  a  clerk  on  the  details  of  the  plan  of  construc- 
tion. AU  notices  are  served  by  publication.  More  de&nitenesH  Is  given  to  the 
collection  ot  the  tax  and  the  tew  torms  necessary  are  made  part  of  the  law. 

The  Model  Law  has  had  Its  provisions  passed  upon  by  tlie  Supreme  Court 
Judges  in  the  Western  States,  and  the  National  Drainage  Congress  recom- 
mends It  to  the  Legislatures  of  the  different  States.  I  liave  not  gone  through 
It  very  thoroughly,  but  I  know  in  the  matter  of  the  formation  ot  the  districts, 
where  we  have  so  many  provisions  to  carry  out.  that  It  Is  far  superior. 

Take  the  history  of  our  drainage  districts:  you  wUIDnd  In  the  list  we 
have  here  a  number  that  have  never  reached  the  point  of  electing  commla- 
Sfoners.  and  a  great  many  that  have  never  been  completed.  I  think  that 
those  who  had  charge  of  framing  our  original  law  have  done  admirably. 
They  have  furnished  the  machinery  by  which  a  great  many  districts  have 
been  organized,  and  this  State  has  taken  the  lead  among  the  Atlantic  States 
to  such  an  extent  that  they  have  all  copied  the  North  Carolina  law.  with  the 
exception  of  Florida;  but  In  the  construction  of  anything  as  we  go  along 
from  year  to  year  we  gain  experience,  and  I  think  now,  in  considering  changes 
to  the  North  Carolina  law,  that  we  should  give  a  study  to  the  changes  that 
have  been  made  by  States  that  have  been  engaged  In  drainage  longer  than 
we  have  here  and  take  from  their  experience  what  would  be  of  material 
advantage  to  us. 

Me.  Johnson  :  We  have  with  ub  today  Mr.  E.  E.  Schooley,  represent- 
ing The  A.  V.  Wills  &  Sons  of  St.  Louis.  Mr.  Schooley  ia  in  charge  of 
the  Lake  Mattamuskeet  drainage  project  in  Hyde  County,  the  largest 
drainage  project  undertaken  in  N^orth  Carolina,  and  one  which  is  unique 
in  the  South. 

Mk.  Schooley: 

Qentlemen  of  the  Convention: — I  do  not  know  that  1  am  able  to  say  a  great 
deal,  as  I  have  done  but  very  little.  I  have  reorganized  out  of  an  old  organi- 
sation a  bunch  of  men  who  have  brought  about  the  excavation  of  over  300,- 
000,000  yards  since  the  flrst  of  March,  1915.  We  have  not  completed  the 
work,  but  we  have  nearly  completed  it.  We  had  some  maps  that  I  figured 
on  getting  on  the  wall  before  the  Convention  started  this  morning,  but.  due 
to  the  fact  that  I  had  to  get  some  grub  out  to  the  boys,  I  did  not  get  around 
to  It. 

1  And  one  of  the  essential  things  with  the  contractor  Is  the  price.  The 
next  thing  Is  the  organization.  You  cannot  have  one  without  the  other.  The 
third  essential  thing  Is  flrst-clasB  machinery.  You  cannot  go  out  in  the  woods 
here  and  pick  up  scattered  men  or  any  old  common  ordinary  man  to  work 
on  a  dredge.  The  kind  of  man  that  you  need  I  will  Illustrate  with  one  of 
mine.  His  name  Is  Ross  and  he  comes  from  Indiana.  He  went  on  a  two- 
yard  machine  in  the  lake  a  year  ago  the  first  ot  last  November.  He  has 
never  left  since  that  day.    I  do  not  suppose  that  that  man  has  drunk  a  thimble 
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full  of  Intoxicant.  He  la  always  there  and  li  a  real  healthy  man  and  gets 
along  well  with  the  other  men.  You  can  figure  when  that  man  goes  out  !n 
the  morning  that  he  la  going  to  do  a  day's  worh.  He  la  going  to  look  after 
the  company's  interest  because  he  feels  like  it.  These  men  are  just  aa  much 
disappointed  by  not  getting  a  good  result  aa  the  contractor  hlmaelf.  This 
man  makes  it  easy  for  the  superintendent  and  makes  a  auccess  for  the  con- 
tractor. Another  thing  that  makes  It  nice  for  the  contractor  Is  to  have  the 
cooperation  and  good  feeling  of  every  one  In  the  district.  That  Is  another 
very  essential  thing,  because  we  are  having  some  little  trouble  out  there 
now — not  very  much,  however.  There  are  very  few  people  who  live  In  a 
place  like  Mattamuskeet  Lake,  or  that  live  In  a  place  where  there  is  very 
little  drainage  carried  on,  that  can  realize  what  a  dredge  ditch  Is  going  to  be. 
When  you  talk  about  putting  a  dredge  through  your  farm,  they  have  an  idea 
that  It  Is  going  to  be  a  ditch  about  so  wide.  When  you  get  in  there  with 
your  right  o(  way  and  take  a  couple  of  hundred  feet  wide,  that  is  a  different 
proposition,  I  believe  a  good  suggestion  would  be  In  framing  the  drainage 
laws  of  this  State,  for  the  Board  of  Viewers  to  estimate  the  damage  that 
la  going  to  be  done  where  the  ditch  Is  going  through  and  pay  those  men 
outright  for  this  land;  and  the  feeling  against  the  contractor  will  be  elimi- 
nated and  a  great  many  times  this  will  eliminate  hard  feelings  between 
neighbors  when  they  get  the  co&peratlon  of  every  one  In  the  district.  We 
had  our  proposition  at  one  time  held  up  by  such  a  condition.  One  time  we 
had  our  foreman  ordered  off,  and  we  have  had  lawsuits.  The  people  would 
go  out  and  curse  the  men,  and  they  would  do  everything  they  could  to  stop 
the  work  and  to  delay  It.  We  do  not  have  the  hearty  cooperation  of  these 
people  now  that  we  had  at  another  part  of  the  district. 

The  contractor  as  a  rule  is  one  of  the  best  organizers  of  drainage  districts 
that  you  can  get  hold  of.  If  any  one  wants  to  know  anything  about  organ- 
izing a  district  the  chances  are  that  they  will  go  to  a  contractor  and  not  to  a 
lawyer.  I  have  had  a  dozen  come  to  me,  and  on  two  occasions  1  have  cited 
them  to  people,  and  the  organization  ol  the  district  has  practically  started 
through.  When  they  come  to  me  I  generally  tell  them  where  to  go  to  get 
lawyers,  and  I  have  been  asked  a  great  many  different  questions  and  helped 
start  things  going  as  well  as  1  could.  I  am  not  familiar  with  drainage  laws, 
but  any  one  interested  in  drainage  work  from  the  contractor's  standpoint 
will  usually  keep  looking  around  and  proposing  this  and  that,  and  saying  to 
such  and  such  a  fellow  what  kind  of  district  he  should  get.  He  will  say, 
"Well,  we  have  a  lot  of  swamp,"  and  I  will  say,  "Why  don't  you  have  it 
drained?"  They  will  begin  to  question  you  about  it  and  talk  about  it.  We 
like  to  see  these  organizations  start  up.  The  more  we  get  started  the  better 
oft  we  are.  The  one  thing  we  do  want  and  must  have  is  the  price.  I  think 
that  in  the  work  of  the  contractor  the  respottsiblllty  or  the  possibility  of  a 
man's  doing  you  a  flrst-class  job  ia  one  of  the  main  considerations.  Do  not 
take  altogether  the  man  who  says  he  will  do  the  work  tor  G  cents  per  cubic 
yard.  He  will  probably  be  the  most  expensive  man  you  can  have.  You  have 
to  have  equipment,  and  that  costs  money.  You  can  figure  almost  always  In 
putting  a  new  machine  on  almost  every  Job  you  go  on  of  any  consequence. 
We  have  four  machines  on  this  Job  out  here  now.  They  were  all  practically 
new,  and  we  have  had  some  trials  and  troubles  and  tribulations  as  most 
every  contractor  will  have,  but  we  get  a  fairly  good  price  and  we  are  going 
to  make  some  money.    That  is  what  we  came  down  here  lor.    We  are  not 
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going  to  make  tbe  money  here  that  we  Hgured  on.  We  never  do.  We  have 
had  exceptionally  good  people  on  the  engineering  work  here — what  I  mean  hy 
that  Is,  they  do  not  expect  Impossibilities.  We  had  a  Calr  price  here,  and  1  am 
willing  to  say  this,  that  there  la  not  any  of  that  ditch  dug  but  what  has  been 
dug  from  one  to  (our  feet.  If  we  get  the  price  we  can  afford  to  do  It  right, 
and  we  cannot  afford  to  do  It  In  any  other  way  because  we  have  a  reputation 
to  maintain  In  doing  flret-clasa  work,  and  we  do  It. 

One  ot  the  main  things,  1  think,  for  the  engineers  who  lay  out  the  districts 
and  the  commissioners,  and  particularly  the  viewers  who  get  the  money  tor 
the  district,  to  bear  la  mind,  is  that  to  get  good  work  done  you  have  to  pay 
a  good  price,  and  you  should  have  a  little  money  on  the  side.  It  don't  hurt 
anything  for  you  to  have  f300  or  {400  left  when  your  ditch  Is  finished, 
because  there  Is  nothing  undertaken  or  done  but.  It  It  were  done  again.  It 
could  be  done  to  t>etter  advantage.  Frequently  It  Is  better  to  have  the  ditch 
deeper  or  longer,  and  It  you  have  the  appropriation  to  do  it  while  the 
machines  are  there  it  can  be  done  to  much  better  advantage  than  it  could 
at  any  other  time. 

I  would  like  to  see  tile  drainage  started  In  here.  1  have  done  considerable 
tile  drainage  in  my  time  in  drainage  work,  and  I  have  put  in  some  3-lnch 
drain  tile.  I  presume  that  I  was  raised  in  one  of  the  oldest  drainage  districts 
in  the  United  States.  Twenty-elgbt  years  ago  they  dug  a  dredge  ditch  down 
what  la  called  Lake  Fork,  In  Illinois,  and  my  Father  owned  a  farm  In  that 
drainage  district  and  I  know  something  about  the  kicking  against  Cbe  organi- 
zation of  that  drainage  district  when  it  began.  At  that  time  the  lands  were 
worth  about  |S  per  acre — about  eight  months  ago  I  refused  $200  per  acre  for 
that  land.  Last  year  I  made  66  bushels  of  corn  to  the  acre  on  that  land.  To 
give  you  an  Idea  of  bow  the  laws  are  there,  to  a  certain  eitent  the  whole 
district  Is  under  the  head  of  three  commissioners,  and  then  each  lateral  that 
comes  out  trom  the  main  ditch  is  a  small  district  In  Itself.  Some  people  do 
not  care  to  be  under  the  head  of  the  lateral  district.  They  had  an  idea  that 
every  time  a  commissioner  lets  a  contract  the  contractor  would  make  }10,000 
or  $15,000.  which  Is  not  often  the  case.  My  father  and  some  other  men  In 
that  section  Formed  their  own  drainage  district,  dug  their  own  ditch,  and 
maintained  It  for  about  twenty-five  years.  When  I  got  hold  of  the  farm  I 
wanted  the  tile  drain  through  there.  It  got  to  be  that  every  Fall  you  had  to 
pay  somebody  $5  or  |10  to  clean  out  the  ditch.  I  went  around  among  the 
gentlemen  who  owned  land  and  asked  them  If  they  would  agree  to  the  tile. 
Every  one  In  that  small  drainage  area  opposed  tile  drainage  because  it  was 
going  to  cost  money.  I  went  to  the  commissioners  and  told  them  that  1 
wanted  an  outlet  through  that  place.  It  was  a  waste  oF  land  and  time' to 
have  the  open  ditch  through  there,  and  I  convlnceii  them  that  1  was  right. 
We  went  ahead  and  took  charge  oF  that  district  and  put  in  tile  and  increased 
the  price  of  my  land  f25  per  acre.  We  paid  a  tax  on  it  For  maintenance, 
and  now  have  one  of  the  best  drained  farm  lands  In  that  district. 

I  would  like  to  see  the  Drainage  Law  changed  so  that  the  contractor  can, 
when  It  Is  desired,  take  bonds  For  work  at  a  Fair  price.  I  believe  it  would 
help  you  a  whole  lot  In  getting  your  districts  through  and  would  he  a  mighty 
good  thing.  I  had  a  proposition  some  time  ago,  and  1  was  somewhat  unac- 
quainted with  that  part  ot  the  law.  so  in  forming  our  bid  it  seemed  to  me  a 
two-way  proposition;  It  was  either  a  cash  proposition  or  bonds  for  the  work. 
I  told  them  I  would  take  the  bonds  and  do  tbe  work  at  such  a  price.    My 
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proposition  was  to  take  caah  or  bonds  at  95  cents  for  the  work.  That  elimi- 
nates a  lot  of  work  of  selUng  the  bonds,  because  the  contractor  can  sell  the 
bonds  It  he  has  many  of  them  to  sell,  Just  as  well  as  an  attorney  who  never 
sold  them  before,  and  a  great  many  times  the  contractor  can  go  through  the 
proceedings  and  tell  you  whether  the  attorneys  are  going  to  pass  on  them 
or  not,  and  a  number  of  the  lawyers  cannot  because  they  have  not  bad  tbat 
experience.  I  did  know  of  a.  contract  that  had  to  be  let  a  second  time  In  this 
State  because  some  of  the  proceedings  were  not  right. 

We  have  a  nice  little  joli  In  Florida,  and  it  you  fellows  at  the  convention 
would  come  down  and  see  us  In  Florida  we  have  something  there  tbat  I  think 
would  be  of  Interest  to  the  people  of  North  Carolina  as  long  as  tbey  are  going 
to  maintain  the  open  ditch  proposition.  We  have  a  ditch  that  la  four  feet 
wide  in  the  bottom  and  live  feet  wide  at  the  top,  with  a  depth  of  approxi- 
mately tour  feet.  In  regard  to  the  labor,  it  has  got  mighty  scarce  down 
tbere.  Most  of  the  white  men  hate  to  handle  the  shovel,  and  the  proposition 
now  la  to  get  labor  to  bandle  the  work.  I  think  we  are  going  to  And  out 
by  trying  different  projects  on  it,  and  we  may  not  get  anything  out  of  It 
finally,  but  we  are  going  to  get  a  whole  lot  of  experience.  If  It  will  be  of 
any  benefit  to  anybody  up  here  I  will  try  to  give  some  dope  on  it. 

Bailroads'  Interest  in  the  Reclamation  of  Swamp  Lands 

Mr,  Johnson  :  In  this  connection  I  want  to  say  that  while  we  have 
done  what  we  could  as  individuals  and  districts  for  this  drainage  propo- 
sition, we  are  free  to  admit  that  but  for  the  railroads  all  of  this  work 
would  come  to  naught;  and  it  is  only  fair  to  the  railroads  to  state  that 
they  have  heartily  cooperated  with  us  in  our  efforts  to  reclaim  this 
country,  and  they  hare  rendered  us  a  very  great  service  in  advertising 
our  work  and  the  value  of  our  lands. 

We  have  with  us  this  morning  a  gentleman  who,  while  he  is  not  just 
exactly  a  railroad  man,  is  president  of  a  company  which  is  so  closely 
identified  with  a  railroad  that  it  is  pretty  hard  to  tell  one  from  the 
other.  I  refer  to  Mr.  C.  I.  Millard,  president  of  the  John  L.  Roper 
Lumber  Company,  and  an  interested  party  in  the  Norfolk  Southern 
Railway  Company  by  virtue  of  that  fact. 

"Wo  shall  be  pleased  to  hear  from  Mr.  Millard. 

Mr.  C.  I.  Mii.LARu,  of  the  John  L.  Roper  Lumber  Company  of  Nor- 
folk, Va. : 

Mr.  Chairman  and  Gentlemen  .-—The  Introduction  was  not  exactly  correct. 
I  have  nothing  to  do  with  the  railroads.  Drainage  is  of  great  importance 
to  the  railroad  companies,  the  barge  companies,  and  all  who  do  their  busi- 
ness through  the  canals.  Every  city  whose  people  have  business  in  these 
lands,  and  whose  traveling  men  come  into  this  country  to  secure  orders, 
benefit  by  the  drainage  improvements. 

I  have  received  the  impression  this  morning,  as  I  have  heard  these  gentle- 
men speak,  that  there  was  running  through  the  meeting  a  note  of  pessimism 
about  the  dlfDcuIties  and  troubles  connected  with  the  Drainage  Law.  There 
Is  nothing  impossfble.  and  nothing  worth  white  can  be  won  without  a  fight. 
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There  Is  no  trouble  about  the  law  which  cannot  be  overcome.  When  the 
people  understand  It.  and  have  the  proceedings  carefully  gone  over,  the  bonds 
can  be  sold.  They  are  much  better  than  irrigation  bonds,  because  every  Irri- 
gation project  has  been  more  or  less  a  failure,  as  they  have  bad  to  tlle-draln 
their  lands  at  a  tremendous  coat  of  $40  to  |60  per  acre.  Our  lands  do  not 
require  anything  of  that  sort.  Neither  do  we  have  the  difficulties  of  climate 
that  are  encountered  where  an  trrlgation  scheme  is  necessary  and  where  the 
evaporation  ia  so  tremendous  that  the  amount  of  land  which  baa  to  be  irri- 
gated cannot  have  a  very  large  area,  inasmuch  as  it  requires  so  much  water 
to  meet  the  demands  of  the  crop.  The  lands  here  are  rich;  every  one  knows 
that;  and  the  only  thing  to  be  done  is  to  tahe  the  water  oft.  The  only  way 
to  take  the  water  off  la  to  drain  it,  and  tbe  only  way  to  drain  it  la  to  form 
a  dlBtrlct.    The  only  way  to  form  a  district  Is  to  go  to  work! 

JiR.  G.  A.  CAHDWEJ.L,  Agricultural  and  Imniigratioii  Agent  of  the 
Atlantic  Coast  Line  Kailroad: 

Mr.  Chairman  and  Gentlemen  of  the  Convention:— Dr.  Pratt  has  invited 
me  to  make  a  short  talk  in  regard  to  benefits  of  drainage  from  the  stand- 
point of  the  railroads.  In  this  matter  I  am  unable  to  separate  the  interests 
of  the  railroads  from  those  of  the  public  at  large.  The  railroads  will  obtain 
and  enjoy  no  advantages  from  drainage  that  will  not  accrue  to  the  public. 
These  advantages  are  numerous  and  well  known,  and  it  la  not,  therefore, 
necessary  for  me  to  deal  with  them  at  this  time. 

Railroads  furnish  means  of  transportation  for  persons  and  goods  from 
place  to  place.  They  have  only  one  aource  of  revenue,  i.  e..  the  sale  of  trans- 
portation. 

Touching  brieHy  upon  the  history  of  the  American  railroads:  tbe  progres- 
sive achievement  of  the  American  railroads  Is  the  greatest  achievement  In 
the  world's  history.  There  has  been  concurrent  with  It  a  similar  achievement 
in  all  branches  of  industry  and  general  development  wherever  the  railroads 
have  reached.  Notwithstanding  the  fact  that  for  more  than  four  hundred 
years  we  reveled  in  a  weaith  of  natural  resources,  our  agricultural  lands, 
mineral  beds,  and  forests  were  practically  untouched  before  the  advent  of 
the  railroad.  The  flrat  eihauat  of  a  locomotive  in  this  country  in  August, 
1S29,  ushered  in  a  new  era,  opened  up  new  opportunities,  which  grew  apace 
as  the  means  of  tranaportatlon  grew. 

Railroads  cannot  live  without  traffic;  hence,  in  addition  to  solicitation 
departments  for  the  securing  of  competitive  traffic,  almost  all  of  the  larger 
lines  maintain  departments  for  the  encouragement  of  agriculture,  industry, 
and  immigration — In  other  words,  for  country  building. 

The  future  development  of  Eastern  North  Carolina  depends  largely  upon 
the  reclamation  of  our  wet  lands  and  the  stumping  of  our  cutover  lands. 
One  of  tbe  scientists  In  the  Soil  Survey  of  the  United  States  Department  of 
Agriculture,  in  discussing  the  truck  soils  of  the  Atlantic  Coast  region,  tells 
us  that  not  10  per  cent  of  PortBmoulh  soils  (the  Portsmouth  series  usually 
occupy  depressions  in  the  upland  portions  of  the  territory  along  the  immedi- 
ate coast  line,  and  for  a  distance  of  approximately  fifty  miles  Inland)  has 
been  reclaimed  and  used  for  agricultural  purposes.  The  usable  area  of  the 
soils  of  this  series  Is  therefore  very  great,  and  the  crops  which  may  be  grown 
depend  rather  upon  the  adequacy  of  drainage  than  upon  any  other  factor 
aside  from  transportation  facilities.    Our  great  need  is  more  people  of  an 
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agricultural  t^pe.  A  systematic  immigration  campaign  Is  being  conducted 
by  the  railroads,  but  we  cannot  settle  people  upon  wet  lands;  therefore  not 
only  the  railroads  but  all  brancbes  of  society  are  Tltally  latereated  In 
drainage. 

Bacon  saye,  "There  be  three  things  which  make  a  nation  great  and  proe- 
.  perouB:  a  fertile  soil,  busy  workshops,  and  easy  conveyance  of  man  and  goods 
from  place  to  place."  A  kind  Providence  has  provided  North  Carolina  with 
a  fertile  soil  (when  properly  drained) ;  enterprising  business  meu  have  estab- 
lished the  workshops  and  factories:  and  the  Atlantic  Ccast  Line  Is  an  easy 
conveyance  for  man  and  goods  from  place  to  place. 

Mk.  Johnson  :  Keferring  to  Mr.  Millard's  note  of  pessimism,  I  want 
to  say  this.  I  am  not  sufficiently  conversant  with  the  Scriptures  to 
quote  verbatim,  but  I  remember  that  Saint  Paul  says  something  like 
this:  He  says  twice  he  has  been  beaten  with  stripes,  and  mentions 
quite  a  number  of  persecutions  he  has  undergone,  and  finally  he  winds 
up  by  saying  that  after  all,  brethren,  I  reckon  how  the  trials  and  tribu- 
lations of  these  times  are  hardly  worth  being  compared  with  the  glory 
that  is  to  be  revealed  within  us;  and  I  think  these  remarks  are  pecu- 
liarly applicable  to  our  condition,  I  know  we  have  had  a  good  deal  of 
trouble  and  I  believe  our  districts,  especially  the  ones  organized,  have 
cost  more  money  than  tbey  should;  but  however  great  the  cost  may 
have  been,  I  am  certain  of  the  fact  that  it  cannot  begin  to  compare 
with  the  benefits  we  arc  daily  deriving  from  them.  Therefore,  while 
we  are  together  on  this  occasion  and  at  this  time  seeking  to  pick  what- 
ever flaws  we  may  in  our  Drainage  Law,  the  object  of  this  is  to  enable 
us  to  improve  it  in  the  future  and  to  help  the  men  who  are  just  starting 
to  steer  clear  of  the  difficulties  we  have  encountered.  After  we  leave 
this  Convention,  Mr.  Millard,  all  of  us  are  optimists  when  we  speak  of 
drainage  in  this  community.    We  are  only  pesainiists  in  this  building. 

It  was  announced  with  regret  that  Congressman  Godwin  was  unable 
to  attend  the  Convention. 

Me.  Pratt  :  There  are  a  few  words  that  the  Secretary  would  like  to 
say :  that  is  to  give  the  names  of  the  two  men  I  referrred  to  last  night 
as  making  inquiry  for  the  drained  lands.  One  is  Mr,  W.  C.  Moore  of 
Statesville,  who  is  asking  for  1,000  acres  of  swamp  land  which  has  been 
or  is  about  to  be  drained.  The  other  is  Mr.  0.  E.  Schoonover  of  Char- 
lotte, R.  F.  D.  No.  1.  He  says,  "I  have  lately  moved  here  from  the 
north  and  wish  to  secure  a  rich  farm  where  I  can  buy  it  at  first  cost  as 
I  have  sons  who  will  help  develop  it.  Of  course,  I  want  some  hill  land 
for  building  location  for  health's  sake,  and  land,  if  not  drained,  that 
could  be  drained  at  not  too  great  cost  to  me."  I  do  not  know  what  he 
wants  except  to  get  in  touch  with  people  down  here  who  have  the  kind 
of  land  referred  to,  and  any  of  you  who  want  to  make  such  a  sale  can 
write  to  Mr.  Schoonover. 
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TUESDAY,  NOTEHBER  SO— Afternvon  SessIoD 

Mr.  Pratt  :  We  have  received  thus  far  invitfrtions  from  the  follow- 
ing cities  to  hold  the  1916  Convention:  Italeigb,  Greeiiehoro,  Creawell, 
Groldsboro,  and  Charlotte.  These  names  have  been  turned  over  to  the 
Committee  on  Nominations  and  Next  Meeting  Place,  and  they  will  de- 
cide this  matter. 

Mk.  Johnson  :  I  want  to  apologize  to  the  Convention  for  being  a 
little  late.  It  is  a  pleasure  to  me  to  present  our  next  speaker.  Saving 
Dr.  Pratt,  I  know  of  no  man  in  North  Carolina  who  has  devoted 
80  much  time  and  such  a  great  deal  of  thought  to  our  Drainage  Xaw  as 
has  Mr.  Small.  I  have  been  associated  with  him  in  the  formation  of 
the  Pantego  Drainage  District,  which  was  the  first  district  organized 
in  this  community.  I  have  been  impressed  with  the  careful  manner  in 
which  he  worked  out  all  of  the  difficulties  which  we  encountered.  Since 
that  time  I  have  been  a  member  of  two  Legislative  Committees  in  con- 
nection with  Mr.  Small.  Last  year  I  went  to  Raleigh  and  he  came 
down  from  Washington  City,  and  with  Dr.  Pratt  we  spent  a  day  in 
studying  the  needed  changes  in  our  Drainage  Law.  After  that  I  came 
back  to  Mr.  Small's  office  in  Washington,  and  we  spent  another  day, 
after  which  Mr.  Small  spent,  I  never  will  know  how  much  time  work- 
ing on  this  law.  Finally  he  drafted  what  I  considered  a  very  good 
Drainage  Law,  and  that  draft  was  submitted  to  our  last  Greneral  As- 
sembly. For  some  reason,  I  never  have  known  why,  these  amendments 
were  not  adopted ;  and  in  this  connection  I  want  to  say  that  I  believe 
it  should  be  the  first  duty  of  every  delegate  who  attends  this  Conven- 
tion to  impress  upon  his  representative,  whether  in  the  Senate  or  the 
House,  the  necessity  for  adopting  the  changes  which  this  Association 
shall  recommend  to  the  next  General  Assembly.  I  believe  that  we  are 
in  a  measure  to  blame  for  not  securing  the  legislation  that  we  so  much 
desired.  We  spent  enough  time  in  working  out  the  details  and  pre- 
paring these  various  amendments,  but  when  it  came  to  securing  their 
adoption  on  the  floor,  I  believe  in  a  measure  our  Legislative  Committee 
fell  down.  Since  the  bulk  of  this  drainage  work  is  being  done  or  under- 
taken in  eastern  North  Carolina,  I  am  persuaded  that  the  representa- 
tives from  the  central  and  western  portions  of  the  State  have  not  a 
definite  idea  of  the  great  necessity  for  these  needed  changes,  and  inas- 
much as  we  inspire  in  the  hearts  of  our  representatives  from  these 
eastern  districts  no  strong  desire  to  aid  us  in  this  work,  we  cannot  hope 
for  the  cooperation  of  these  western  people.  Twice  I  have  been  to 
Raleigh  in  this  connection,  and  I  have  discussed  this  matter  with  a 
number  of  representatives,  and  have  become  fully  convinced  that  they  did 
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not  understand  our  problema,  and  that  we  need  some  one  there  during 
the  entire  session  who  is  sufficiently  conversant  with  our  conditions  to 
protect  U8.  It  is  apparent  that  the  lack  of  such  a  person  in  our  last 
General  Assembly  was  fateful  to  our  hopes.  We  are  exceedingly  for- 
tunate in  that  in  our  Congressman  from  this  district  we  have  such  an 
ardent  disciple  of  drainage.  We  have  a  man  who,  to  my  certain  knowl- 
edge, has  given  this  matter  a  lot  of  study,  a  man  who  has  devoted  quite  a 
lot  of  his  valuable  time  to  this  question.  I  therefore  take  great  pleasure 
in  presenting  as  our  next  speaker  the  Honorable  John  H.  Small,  Con- 
gressman from  the  First  District,  and  I  know  that  all  of  you  who  hear 
him  will  be  both  entertained  and  instructed. 

Address  of  Honorable  John  H,  Small 

Mr.  Pretident  and  Qentlemen: — I  am  grateful  to  the  Prealdent  for  the 
gracious  manner  In  which  he  has  presented  me  to  you — not  that  all  hie 
CompllmentB  are  true,  but  nevertheless  that  does  not  diminish  the  apprecia- 
tion. 1  have  taken  leave  of  a  very  hue;  period  to  Join  with  you  in  attend- 
ance upon  the  annual  meeting  of  the  North  Carolina  Drainage  Association. 
Among  the  many  activities  of  our  people  at  various  times  leading  to  dlf- 
terent.  and  yet.  let  ua  hope,  altogether  beneHcent  results,  there  Is  a  distinct 
pleasure  always  in  cooperating  -with  men  and  women  who  are  engaged  In 
work  of  a  constructive  nature.  It  is  ho  easy  to  pull  down;  there  Is  so  little 
virtue  in  criticizing.  We  are  Inclined  more  or  less  to  minimize  public  worh 
which  is  being  done  either  individually  or  collectively,  and  the  most  difficult 
of  all  work  is  that  which  organizes  and  builds  up  and  makes  ready  for  the 
doing  of  things  tor  the  common  welfare.  Unfortunately  men  like  you  who 
attempt  to  do  things  are  criticized  because  the  critic  is  always  with  us,  and 
perhaps  serves  a  good  purpose.  You  cannot  engage  In  any  work  which  brings 
you  into  contact  with  others  and  requires  you  to  join  with  others  in  doing 
things,  without  running  counter  to  the  opinions  of  some  one  and  without 
being  in  the  way  of  some  one.  That  seems  to  be  an  inevitable  law  of  progress; 
and  yet  if  there  were  not  men  and  women  who  had  the  faculty  of  initiative 
and  who  were  resourceful  In  providing  ways  and  means  for  giving  force  and 
effect  to  their  initiative  the  world  would  stagnate,  its  Industries  would 
dwindle,  and  the  march  at  progress  would  cease.  This  organization  stands 
for  one  of  the  constructive  measures  of  great  moment  to  North  Carolina,  It 
involves  more  than  the  taking  of  the  lands  which  the  God  of  nature  has 
presented  to  us,  and  tickling  them  and  getting  crops;  It  requires  that  man 
himself  shall  do  something  preliminary  In  order  to  put  these  lands  in  condi- 
tion for  production,  and  In  that  It  only  typifies  another  law  of  life.  Lite 
for  the  individual  Is  one  of  struggle,  and  the  great  Creator  seems  to  have 
BO  arranged  the  material  world  as  to  All  it  with  difficulties  In  order  to  place 
its  mysteries  beyond  the  reach  of  the  average  man,  so  that  they  may  be  only 
unlocked  by  active  mental  processes,  diligence,  and  industry.  And  it  is  true 
with  the  individual  and  with  the  community  that  where  life  Is  easy,  where 
men  are  not  prompted  to  diligent  labor  In  order  to  unlock  the  mysteries  of 
nature  and  utilize  them,  that  man  himself  deteriorates  and  degenerates.  If 
you  want  to  see  a  man  stand  still,  make  life  easy  for  him.    It  ts  a  truism 
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that  the  bo;  reared  In  luxury  and  idleness  never  accomplishes  anythiog  in 
life;  he  is  a  aonenlty.  He  la  simply  a  neutral  quantity  cast  among  the  flot- 
sam aod  Jetsam  of  life,  doing  notblog  for  himself  or  others,  and  there  is 
added  to  that  a  life  o[  unhapplness.  So  this  law,  teaching  us  that  we  must 
acquire  habits  of  Industry,  that  we  must  trala  our  mentality,  that  we  must 
struggle  to  bring  things  to  pass,  la  necessary  for  human  development  and 
for  material  progress. 

1  was  Id  a  community  In  Eastern  North  Carolina  not  long  ago,  located  on 
one  of  our  beautiful  waterways,  and  found  a  community  which  seemed  to  be 
dead.  The  stream  abounded  In  flsh,  and  all  you  had  to  do  was  to  go  out  and 
catch  them  and  bring  them  In  for  food.  The  land  was  fertile.  It  was  evident 
to  the  most  casual  observer  that  all  you  had  to  do  was  to  plant  and  reap; 
and  yet  I  think  it  Is  about  the  deadest  community  In  Eastern  North  Caro- 
lina. They  had  never  had  Imposed  upon  them  the  necessity  for  labor,  tor 
Indulging  In  strenuous  mental  processes  In  order  to  obtain  a  Uvelihood,  and 
thereby  acquire  habits,  both  physical  and  mental,  which  would  enable  them 
to  pTogreas. 

On  the  other  hand,  some  of  the  most  progressive  communities  in  the  United 
States  are  those  to  whom  nature  seems  to  have  been  most  unkind.  Less  than 
a  year  ago  I  was  in  a  little  community  in  Massachusetts;  there  were  rocks 
everywhere.  The  flrst  duty  required  of  the  farmer  was  to  spend  weary  days 
picking  up  the  rocks  and  putting  them  In  piles.  Their  coal  for  fuel  and 
power  was  transported  from  distant  States.  There  was  absolutely  nothing 
produced  within  miles  of  that  section  which  could  be  manufactured,  and  yet 
I  saw  factories  operated  by  water-power,  electric  power,  and  steam.  1  saw 
beautiful,  attractive,  happy  homes;  good  roads,  good  streets,  commodious 
churches  and  schools— all  of  the  marks  of  a  civilized  community — and  yet 
if  any  man  had  gone  to  this  community  In  the  first  Instance  and  thought 
he  could  live  an  Idle,  thriftless  life,  starvation  would  have  soon  confronted 
him.  These  two  Illustrate  the  proposition  that  man  must  have  the  Impetus 
and  the  Incentive  of  struggle  for  development,  and  Nature  only  yields  her 
best  when  that  kind  of  man  gets  behind  Nature. 

We  have  down  here  in  Eastern  North  Carolina  fertile  lands.  Everybody 
knows  that.  We  have  tested  some  of  them.  And  yet  there  are  hundreds  of 
thousands  of  acres  of  these  alluvia!  lands  which  have  been  cultivated  for  a 
hundred  years  or  more,  and  today  they  are  Inefficiently  drained.  And  the 
men  whose  vocations  are  on  the  farm,  and  who  have  made  their  homes  on 
these  lands,  and  they  and  tbeir  ancestors  have  cultivated  them  all  these 
years,  have  loohed  forward  with  comparative  certainty  to  the  Immediate 
future  and  have  been  able  to  say  once  every  three,  four,  or  five  years  that 
"excessive  rains  have  drowned  our  crops,"  and  they  will  repeat  the  old,  old 
story,  "We  had  good  crops,  but  they  are  drowned  out,"  And  we  have  other 
hundreds  of  thousands  of  acres  of  land  lust  as  fertile,  some  of  It  more  fertile, 
which  during  these  hundred  years  we  have  permitted  to  remain  unreclaimed. 
We  didn't  need  It.  We  ought  to  have  put  In  condition  for  crop  production 
tbat  which  has  already  been  reclaimed;  but  I  take  It  that  the  time  has  now 
come  when  there  Is  a  demand  for  additional  lands,  and  the  problem  which 
now  confronts  the  owners  of  these  lands  and  those  who  wish  to  purchase 
them  is  to  drain  them  and  put  them  in  condition  for  tillage — fruitful,  suc- 
cessful cultivation. 
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I  went  to  my  home  a  Uttle  earl]'  last  night  wondering  what  I  could  bring 
to  you  this  evening  that  would  be  at  all  suggestive  and  practical.  I  am  some- 
what of  a  practical  turn  of  mind  myself  and  strive  to  give  practical  advice 
to  others.  When  we  realize  certain  material  conditions  should  be  improved, 
we  cast  around  to  Bee  how  it  may  best  be  brought  about.  I  remember  to 
have  read  in  a  certain  paper  an  article  signed  "Farmer,"  opposing  the  issue 
of  bonds  lor  public  roads,  and  1  said  that  will  be  my  text,  and  I  will  read  It 
to  you  directly. 

I  was  very  much  interested  this  morning  to  hear  the  discussion  from 
exports  in  regard  to  the  Drainage  Law.  It  is  cumbersonie  to  a  certain  extent, 
and  It  la,  to  a  certain  extent,  inofDclont.  Having  had  something  to  do  with 
the  drafting  of  the  original  law.  I  may  say  that  at  that  time  a  difficult  situ- 
ation was  presented.  It  was  hard  to  draft  a  law  which  would  be  sustained 
by  our  courts  and  which  would  be  adapted  to  legal  conditions  in  North 
Carolina  as  they  exist  by  statute  and  have  been  buIU  up  by  our  court  of 
appeals.  The  numerous  provisions  tor  giving  notice  to  landowners  were 
predicated  upon  legal  precedents  established  for  many  years  In  North  Caro- 
lina, which  throws  around  owners  of  property  various  and  sundry  kinds  of 
protection.  The  fact  that  this  law  has  In  Its  entirety  been  sustained  by  the 
Supreme  Court  of  North  Carolina  Is  evidence  at  least  that  It  Is  legal.  I 
think,  however,  that  the  time  has  come  when  we  may  properly  redraft  our 
law  In  Its  entirety,  and  I  believe  this  Association  can  do  nothing  better  at 
this  meeting  than  to  appoint  a  committee,  which  will  work  out  and  report 
to  the  next  meeting  a  bill  as  a  substitute  for  the  present  law;  and  if  It  should 
be  adopted  by  the  next  General  Assembly,  It  should  simply  provide  that  ail 
drainage  districts  then  existing  should  be  controlled  by  the  former  law,  and 
new  ones  fall  under  the  new  law,  I  think  that  would  be  more  eFTectlve  than 
any  attempt  to  amend  the  present  law.  Numerous  amendments  might  be 
Joined  with  other  features  of  the  law;  but  I  think,  perhaps,  some  of  the 
most  necessary  amendments  are  basic  and  Involve  a  repeat  of  some  of  the 
essential  features  of  the  existing  law.  An  attempt  by  the  last  Legislature 
to  enact  one  amendment  resulted  In  an  error  which  has  caused  serious  com- 
plications, I  was  very  much  Impressed  by  the  remarks  of  Mr.  Scott,  of  the 
New  First  National  Bank  of  Columbus,  Ohio.  I  have  known  him  for  years, 
most  favorably,  and  as  an  expert  In  his  position  as  banker.  I  was  Impressed 
by  hla  statement  that  bonds  must  be  predicated  upon  their  final  purchase 
and  ownership  by  the  Investor.  I  recall  when  the  Pantego  Drainage  District, 
to  which  the  President  referred,  sold  Its  bonds,  I  venture  to  say  that  these 
bonds  are  now  held  by  ten,  fifteen,  and  maybe  twenty  different  holders.  They 
bought  them  from  the  bank,  the  original  purchaser,  and  as  Mr.  Scott  has 
said,  the  bank  bought  these  bonds  for  the  purpose  of  selling  them.  They 
don't  hold  the  bonds  which  they  purchase;  they  are  simply  dealers  In  bonds. 
They  have  a  responsibility  and  represent  a  position  of  trust  toward  the  pur- 
chasers of  these  bonds,  because  if  they  sold  a  bond  about  which  there  was 
any  difficulty  In  collecting  the  Interest,  It  would  embarrass  the  representa- 
tives of  the  bank  and  render  It  difficult  for  them  to  sell  bonds  In  the  futur*i 
The  bank  Itself  depends  upon  the  expert  attorney  who  examines  the  bonds 
as  to  their  legality,  and  gives  his  opinion  thereon.  This  expert,  and  the 
bank  in  turn,  look  to  the  local  attorney,  to  the  drainage  commissioners,  and 
to  their  representatives  In  the  sale  of  the  bonds;  and  the  landowners  in  the 
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reapectire  drainage  districts  should  appreciate  the  eiceedlng  Importance  of 
the  district  being  so  establlsbed  that  there  shall  be  not  only  no  difflcuUf 
but  no  delay  In  the  payment  of  the  Interest  and  also  in  the  payment  of  the 
principal.  If  one  district  in  Elastern  North  Carolina,  we  will  say,  should 
make  default  In  the  payment  of  Its  drainage  bonds,  it  would  impair  the  aate 
of  drainage  bonds  all  over  North  Carolina.  You  wilt  hear  dealers  In  bonds 
say,  "We  want  no  bonds  from  a  certain  section.  We  wish  no  irrigation  bonds 
from  a  certain  State."  Because  a  drainage  district  of  this  section  has  de- 
faulted in  the  payment  of  bonds,  a  distrust  has  permeated  the  minds  of  the 
buyers  of  such  bonds  and  they  don't  want  to  buy  any  bonds  from  these  par- 
ticular States  because  they  know  these  bonds  are  held  in  bad  repute  by 
investors.  A  bond  has  a  reputation  Just  as  an  Individual  has  a  reputation,  a 
section,  and  a  State.  And  just  as  every  merchant  and  every  business  man 
and  every  farmer  should  strive  to  build  up  his  reputation  for  fair  dealing 
and  honesty,  ao  that  hla  bond  and  his  promise  will  be  of  equal  value,  so 
ought  these  public  enterprises  Issuing  bonds  seek  to  build  up  their  repu- 
Utions. 

I  wish  to  speak  to  you  about  two  obstacles  to  the  successful  prosecution 
of  these  drainage  movements  and  the  organization  of  drainage  districts. 
There  are  two  elements  involved  in  every  public  activity,  whether  that  activ- 
ity be  the  building  of  achoolhouses,  the  levying  of  local  school  taxes,  the 
issuing  of  bonds,  and  the  levying  of  taxes  for  building  good  roads,  or  the 
organization  of  drainage  districts.  First  there  are  the  rank  and  file  of  those 
who  are  interested  simply  in  their  own  lives  and  who  have  no  time  or  Incli- 
nation or  talent  (or  mastering  the  details  of  the  proposition.  All  that  they 
ask  is  that  they  have  wise  leadership  and  that  they  shall  not  be  brought  Into 
any  financial  or  property  entanglements.  Then  there  are  the  leaders  of  every 
movement  which  depends  upon  the  rank  and  file  of  the  men  who  engage  In 
any  public  activity  for  improvement  and  progress.  The  rank  and  file  ougbt 
to  be  intelligent;  they  ought  to  be  progressive;  they  ought  to  have  a  dispo- 
sition to  cooperate;  and  they  ought  to  have  confidence  In  those  who  assume 
the  leadership  in  the  movement. 

I  said  I  had  a  clipping  which  gave  me  the  text  for  one  class,  the  rank  and 
file  in  all  these  public  movements.  Here  is  a  man  who  wrote  a  letter  to  a 
paper  about  a  proposed  bond  issue  for  the  building  of  public  roads,  and  here 
is  the  argument  which  he  gave  against  it: 

"I  don't  see  why  the  farmers  of   County  want  to  vote  for 

something  to  put  more  taxes  on  them,  as  there  is  already  enough  forced 
on  them  without  voting  for  more.  By  the  time  a  poor  farmer  pays  his 
fertilizer  bill  and  grocery  bills  and  taxes  he  has  not  enough  left  to  buy 
winter  clothes  tor  himself  and  his  family.  I  don't  blame  the  city  man 
(or  wanting  better  roads.  It  wilt  add  more  to  his  pleasure  In  fldlng 
seven  days  to  the  week  with  his  wife  In  an  automobile.  They  won't  get 
Jolted  so  bad  on  a  smooth  level  road,  and  of  course  a  little  more  taxes 
added  on  his  list  won't  hurt  him,  as  he  is  going  to  have  bis  anyhow 
whether  the  farmer  and  his  family  get  anything  or  not.  Now  the  idea 
of  a  country  farmer  voting  to  pay  more  tazes  to  improve  the  county 
roads  Is  ridiculous,  as  they  are  all  right  for  him  to  haul  what  little 
produce  he  can  raise  to  town,  and  tbey  certainly  are  good  enough  to  haul 
all  that  he  Is  able  to  bring  back  from  town." 
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That  la  a  sample  of  Bome  ot  the  men  In  the  rank  and  file  who  are  asked 
to  Join  hands  with  their  neighbors  and  do  Bomethlng  for  public  betterment. 
You  all  recognize  the  value  ot  good  roads.  The  statenwnt  has  been  expressed 
thousands  of  times  that  good  highways  are  the  best  Index  of  civilization; 
that  they  improve  the  value  o(  our  farm  lands;  that  they  mal(e  for  better 
schools;  tliat  they  augment  attendance  upon  our  churches  and  Increase  Ulelr 
membership;  that  they  enable  our  people  to  associate  more  freely  one  with 
another  and  extend  tile  radius  of  their  travel  and  intercourse;  and  that  no 
community  or  county  or  State  has  ever  built  good  roads  who  doubted  their 
value  or  the  profit  in  the  Investment;  and  yet  you  have  heard  what  one  of 
our  farmer  friends  said  about  It.  I  say  that  the  man  In  the  rank  and  Ale 
who  Is  asked  to  Join  In  this  public  movement  wher4  cooperation  and  unity 
are  necessary  ought  to  have  Intelligence,  progresslvenesa,  the  disposition 
to  cooperate;  and  he  ought  to  have  confidence.  He  ought  to  have  Intelli- 
gence, because  that  lies  at  the  very  beginning  of  every  progressive  move- 
ment; fgnorance  l«gets  prejudice,  narrowness,  and  a  disposition  to  harp  and 
crltlclEe.  He  ought  to  have  progreasivenesB,  because  a  man  who  has  reached 
that  stage  In  life  and  does  not  look  forward  to  something  better,  who  does 
not  hope  that  tomorrow,  next  week,  and  next  year  will  usher  him  into  a 
better  condition  than  the  present,  who  Is  not  filled  with  the  inspiration 
ot  hope  and  who  Is  not  willing  to  strive  to  convert  that  inspiration  Into 
reality — -you  cannot  do  much  with  that  sort  o(  man.  He  Is  willing  to  remain 
in  the  rut  where  he  has  gradually  placed  himself,  and  I  sometimes  think,  If 
It  would  not  be  sacrilege  to  say  so,  that  even  the  grace  of  Ood  could  not  pull 
him  out,  because  Qod  Is  not  willing  to  do  anything  (or  a  man  who  Is  not 
willing  to  help  himself. 

He  ought  to  have  confidence.  This  world  Is  built  upon  confidence.  You 
and  I  and  everybody  have  dealings  with  men  every  day  who  make  a  promise 
to  us,  direct  or  Implied,  and  we  rely  upon  it.  I  have  to  travel  a  good  deal 
upon  some  ot  the  railroads,  and  whenever  I  can,  In  order  to  save  time,  I  go 
on  the  sleeper.  T  go  to  bed  and  sleep  with  absolute  confidence  that  there  is 
an  engineer  at  the  throttle  who  will  conscientiously  do  his  duty  to  save  the 
train  and  the  lives  of  his  passengers.  We  do  not  go  through  a  day,  no  matter 
how  narrow  and  restricted  our  lives  may  be,  that  is  not  actually  based  upon 
confidence.  Recently  a  gentleman  who  happened  to  live  In  New  York  said 
to  me,  "There  are  millions  of  dollars  every  day  of  transactions  In  this  city 
which  are  based  simply  upon  faith  of  man  in  man,"  and  yet  you  and  I  go 
among  our  people,  and  when  some  proposition  Is  submitted,  maytw  for  local 
tax  for  schools,  maybe  a  tax  to  get  revenue  to  build  a  schoolhouse,  maybe  a 
tax  tor  public  roads  or  bonds  for  public  roads,  some  proposition  to  Join  hands 
In  the  organization  of  a  drainage  district,  and  we  appeal  to  a  tnan  and  tell 
him  about  the  benefits  that  will  ensue,  and  what  la  the  first  thing  that  we 
hear?  "Oh,  John  Smith  or  Bill  Jonea,  they  have  some  scheme  they  want 
to  make  some  money  out  of."  If  it  Is  a  drainage  district.  It  is  some  plan 
to  put  BO  much  taxes  on  my  land  that  I  will  have  to  give  It  up.  Lack  of 
confidence;  confidence  In  no  one!  And  It  even  enters  the  sacred  precincts 
ot  the  churches.  You  will  find  a  man  enrolled  In  that  sacred  cause  and,  whan 
the  church  wants  to  engage  In  some  activity,  he  will  be  Impugning  the 
motives  of  other  good  men.  So  all  these  public  movements  must  excite 
among  the  rank  and  file  of  those  who  make  up  the  great  majority  a  feeling 
of  confidence  In  the  men  who  lead  and  who  are  actively  behind  the  movement. 
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There  la  another  obstacle,  and  that  rests  In  the  leadership  of  these  move- 
menta.  It  U  not  a  one-sided  atTalr.  There  Is  Home  ground  for  criticism 
occaslonallf  of  the  men  who  aiiaume  the  leadership.  There  are  men  who 
seek  to  be  the  leaders  In  many  ol  these  public  movements  who  are  actuated 
by  selfiah  motlvea  and  purposes;  and  while  we  may  criticize  the  Ignorant 
and  those  lacking  in  progreBBlveneas  and  mutual  confidence  among  the  rank 
and  file,  there  are  no  words  of  criticism  too  strong  to  apply  to  him  who 
aesumes  to  lead  the  people  In  any  public  movement,  and  yet  Is  actuated  by 
selQsh  and  unholy  motives.  "For  unto  whomsoever  much  la  gl^n.  of  him 
shall  be  much  required;  and  to  whom  men  have  committed  much,  of  him 
they  will  aak  the  more." 

The  men  In  the  community,  the  men  In  the  county,  the  men  In  the  State. 
who  by  Inheritance  and  training  and  by  travel  and  reading  and  study  are 
the  more  Intelligent,  who  have  been  able  to  acquire  something  at  a  com- 
petence In  the  way  of  property,  who  are  looked  up  to  as  leaders  In  their 
respective  communities,  they  are  those  who  are  referred  to  In  the  quotation 
given  and  from  whom  much  shall  be  required.  Upon  too  many  occasions 
In  North  Carolina,  when  public  movements  have  been  Initiated  along  all 
these  lines,  which  make  for  public  betterment,  there  have  been  found  men 
who  have  forfeited  the  confidence  which  has  been  placed  In  them  and  who 
have  sought  to  utilize  that  confidence  by  coining  It  Into  personal  prollt  at 
the  expense  ot  the  body  of  men  who  are  reposing  confidence  iu  them.  It  Is 
hard  to  build  up  a  reputation  for  integrity  and  confidence.  It  takes  days  and 
weeka,  and  aometlmes  years,  while  it  may  be  shattered  In  a  day;  and  one. 
two.  or  three  men  who  are  participating  In  a  movement  and  permit  them- 
selves to  be  actuated  by  selllsh  motives  of  aggrandizement  at  the  expense 
ot  their  neighbors,  who  repose  confidence  In  them,  will  destroy  for  a  whole 
county  or  even  a  larger  area  the  confidence  of  the  people  In  public  leadership 
and  make  it  more  difficult  In  the  future  to  organize  any  of  these  public 
movements. 

Oentlemen,  in  this  movement  for  drainage  we  can  find  lawyers  ot  Integrity 
and  character  and  capacity  to  represent  us  in  the  formation  of  drainage 
districts;  we  can  find  competent,  skilled  engineers  to  make  the  surveys  and 
the  plans  and  the  estimates;  we  can  find  banks  who  will  buy  the  bonds  In 
normal  times  If  they  are  predicated  upon  proper  security;  hut  there  are  these 
essentials  without  which  drainage  districts  cannot  be  established,  and  that 
Is  that  you  must  have  In  these  communities  and  In  your  drainage  districts 
landowners  who  are  men  of  Intelligence,  men  of  progressive  spirit,  men  who 
have  confidence  in  each  other;  and  you  must  have  leaders  who  are  entitled 
to  the  confidence  ot  the  landowners  who  are  Invited  to  participate.  Without 
these  essentials  this  great  movement  will  not  progress  as  it  ought  to  progress. 
Now  I  know  that  all  this  may  sound  prosaic  and  you  will  all  say,  "Yes,  we 
know  this";  and  yet.  If  It  Is  true  that  the  success  of  this  movement  is  predi- 
cated upon  It.  then  we  cannot  represent  It  too  often  and  endeavor  to  find  the 
remedy.  We  have  a  great  democracy  In  North  Carolina,  a  great  democracy 
In  this  republic  of  ours.  No  man  can  be  an  aristocrat  and  say  what  shall 
he  done;  no  man  can  order  public  roads  to  be  hullt.  drainage  districts  to  be 
established,  schoo  1  houses , to  be  constructed;  no  man  can  say  that  this  com- 
munity shall  have  the  essentials  which  are  necessary  to  a  high  degree  of 
civilization.  All  that  can  be  done  is  to  furnish  the  law,  the  machinery,  the 
method  by  which  it  may  be  accomplished;  but  its  success  depends  upon  the 
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folk  In  the  community,  in  tlie  county.  In  the  State.    W«  have  inaugurated 

a  great  movement.  I  hope  the  annuai  conventions  of  the  North  Carolina 
Drainage  Aeaociatlon  will  continue.  I  see  familiar  faces  here  who  have 
attended  other  conventions.  I  hope  they  will  continue  to  attend,  and  that 
they  win  bring  other  friends  who  will  go  Into  the  varloua  sections  of  North 
Carolina  and  preach  the  doctrine  of  drainage  until  this  movement,  which 
meana  ho  much  to  our  welfare  and  the  promotion  of  what  after  aii  la  the 
greatest  Industry  In  the  State,  that  of  agriculture,  will  grow  and  increase 
untli  si)  ot  these  lands,  so  fertile  and  yet  unproductive  Itecause  they  are  too 
wet,  shall  be  reclaimed,  shall  be  efBclently  drained,  and  thereby  the  wealth 
of  North  Carolina  Increase  as  a  result  of  the  activity  of  this  Association, 

Tile  Drainage  Pays 

By  H.  M.  LTNnE.  SculDr  Itrainigc  EneinnT,  Office  of  Public  Roads  and  Rural 
Eneinwrintt,  11.  S.  D*iiarlmcni  of  AgriruUure 

Mr.  Pretident  and  Gentlemen: — Tile  Drainage  Pays;  perliaps  a  better  title 
would  be.  "Tile  Drainage,  an  Investment,"    One  traveling  over  Eastern  North 

Carolina  Is  Impressed  with  the  large  number  ot  open  ditches  on  nearly  every 
farm,  and  wonders  why  drain  tile  has  not  been  used  more  extensively.  It 
has  been  estimated  that  from  five  to  six  million  acres  ot  land  now  in  farms 
In  the  State  are  In  need  of  better  drainage.  Probably  not  over  6,000  acres 
of  this  large  area  have  been  thoroughly  drained. 

The  thorough  drainage  of  our  farms  has  too  long  been  neglected.  Every- 
body knows  that  a  Held  where  water  stands  during  any  part  of  the  growing 
season  needs  drainage,  but  It  Is  not  so  generally  understood  that  the  pro- 
ductive capacity  of  many  other  fields  would  be  greatly  increased  by  the  estat>- 
iishment  of  better  drainage  conditions.  It  Is  essential  for  the  healthy  growth 
Of  practically  all  the  cultivated  crops  that  the  soil  occupied  by  the  roots 
should  contain  air  as  well  as  water.  It  Is  therefore  safe  to  say.  In  general, 
that  any  land  where  the  ground  water  level  stands  within  three  feet  of  the 
surface  tor  a  considerable  length  ot  time  after  a  period  ol  heavy  rain  needs 
drainage  Just  as  much  as  land  that  Is  covered  with  water, 

t'AL'8E8  FOR  80  LITTLE  TILE  DRAINABB 

The  extent  to  which  tile  drainage  has  been  practiced  in  North  Carolina 
is  not  such  as  to  bring  before  its  people  the  far-reaching  Importance  of  this 
form  ot  Improvement,  Some  tile  has  been  laid  In  the  draining  of  ponds, 
swales,  and  springs,  and  these  are  the  places  where  tile  drainage  should 
begin,  but  not  very  many  uniform  systems  have  been  constructed.  In  the 
Middle  West,  underdrainage  is  considered  the  most  important  requirement 
for  successful  agriculture.  There  Is  no  reason  why  the  Installation  ot  tile 
in  the  South  should  not  pay  returns  Just  as  large  as  In  the  Middle  West 
where  the  soli  Is  no  better  and  the  climate  not  as  favorable. 

Professor  Day,  ot  the  Ontario  Agricultural  College,  Canada,  states,  in  a 
publication  on  drainage,  that  despite  the  success  of  tile  drainage  systems 
already  constructed  in  tliat  flat  country  the  Installation  of  tile  has  not  been 
rapid.  From  observation  and  investigation  he  attributes  this  moderate 
growth  to  tour  causes,  viz.: 
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1.  The  great  benents  of  underd  rain  age  are  not  generally  understood. 

2.  Tbe  lack  cf  knowledge  aa  to  how  to  proceed  to  install  a  eystem. 

3.  A  current  Impreaaion  that  tile  drainage  la  too  costly, 

i.  The  scarcity  or  farm  labor,  particularly  of  skilled  labor. 

Now  these  same  reasons  doubtless  prevail  in  North  Carolina  as  in  Ontario. 
Perhaps  also  might  be  added  the  unwUllDgnese  to  try  new  methods  under 
changed  conditions  of  labor  and  machinery.  On  the  other  hand,  perhaps, 
tbe  man  who  appreciates  the  value  ot  tile  drainage  too  orten  has  not  the 
ready  capital  with  which  to  do  the  work. 

We  hope  In  this  discussion  today  to  impress  upon  you  tbe  great  results 
of  underdralnage  as  an  Inveetment,  assuming  that  every  one  here  appreciates 
tbe  benefits  to  be  derived  from  drainage  in  general.  If  you  did  not  you  would 
not  be  here.  Tile  drainage  Is  the  Ideal  form  of  farm  drainage.  A  line  of 
tile  In  tbe  ground  generally  drains  more  thoroughly  than  an  open  ditch, 
eapecially  In  clay  and  loam  aolls. 


Tbe  common  surface  ditches  from  an  agricultural  standpoint  are  expensive 
and  of  low  efficiency.  They  are  often  not  deep  enough,  their  grade  la  usually 
poor,  and  the  water  fluws  slowly.  In  clay  and  loam  soils  the  percolation  is 
very  slow,  caused  by  the  sides  of  the  ditch  becoming  more  or  leas  puddled 
and  the  soil  spaces  closed  from  the  flushing  ol  flood  flows.  The  farm,  too. 
la  cut  into  irregular-shaped  flelds,  which  interferes  with  cultivation,  and  tbe 
ditches  frequently  occupy  from  4  to  10  per  cent  of  the  planting  area  on  many 
farms.  Because  they  are  in  the  way,  Ihey  are  often  not  spaced  close  enough 
together  to  give  good  results  in  draining;  and  furthermore,  they  have  to  be 
cleaned  out  from  year  to  year.     This  adds  to  their  ei penal veness. 

In  tile-drained  land  the  water  Is  carried  down  through  the  soil  and  then 
oft,  Inetead  of  over  the  surface,  tEus  replenishing  the  supply  of  soil  moisture, 
and  tbe  physical  condition  of  the  soil  above  the  water  table  la  modified  and 
improved.  For  this  reason  tile  helps  the  crop  to  resist  drought,  making  the 
soil  drier  in  a  wet  seaaon  and  wetter  in  a  dry  season,  especially  on  clay  lands. 


The  statement  that  thorough  drainage  results  in  a  deeper  soil,  with  the 
consequent  protection  against  drought,  resulting  in  greater  crop  yields,  has 
been  presented  again  and  again  as  an  argument  In  favor  of  underdralnage, 
and  yet  seems  tu  have  had  little  influence  in  increasing  the  interest  in  this 
subject. 

Perhaps  the  best  way  of  showing  that  tile  drainage  pays  is  to  consider  It 
from  the  economic  side,  the  dollars  and  cents  aide,  by  showing  the  advantage 
of  tile  over  the  open  ditch,  In  the  Increase  of  the  available  planting  area,  the 
reduction  of  cost  of  farming  operations,  and  the  fact  that  tlie  requlrea  very 
little  attention,  la  permanent,  and  pays  for  Itself  in  a  very  few  years. 

Probably  no  one  who  has  ever  given  any  thoughtful  attention  to  tbe  subject 
will  question  the  fact  that  it  pays  to  tile  drain  small  areas  where  a  single 
line  of  tile  will  do  the  work,  but  whether  it  pays  to  underdrain  where  all 
tbe  land  needs  draining  is  a  question  about  which  there  may  be  differences 
of  opinion.    Tbe  first  cost  of  doing  this  work  seems  bo  large,  and  the  lack  of 
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ready  capital  often  Is  an  added  discouragement.  A  responsible  farmer  can 
usually  borrow  money  readily  for  the  purposes  of  buying  machinery,  ferti- 
lizer, cattle,  or  other  things  to  supply  hie  more  or  less  temporary  needs. 
Why  then  should  he  not  be  able  to  borrow  money  for  making  a  permanent 
Improvement?  On  many  farms  there  could  be  no  better  investment  than  a 
system  of  tile  drainage  properly  inatalled.  It  is  the  belief  of  the  writer  that 
money  thus  used  will  prove  not  only  one  of  the  safest,  but  also  one  of  the 
most  profitable  Investments  in  many  cases. 

The  open  ditch  has  its  place  in  all  drainage  work,  but  Cor  farm  drainage. 
Its  principal  function  should  be  as  an  outlet  tor  tile  drainage. 

Kvery  landowner  should  ask  himself  at  least  five  questions  concerning  his 
drainage,  namely: 

1.  What  does  it  cost  to  dig  a  ditch? 

Z.  What  does  it  cost  each  year  to  maintain  the  ditches? 

3.  Hew  much  does  tile  coat? 

4.  How  much  planting  area  is  lost  to  cultivation  because  of  the  ditches? 
6.  What  would  be  the  value  of  the  crops  that  could  be  grown  on  this  area? 
The  cost  of  construction  of  an  open  ditch  is  heavy.    The  amount  of  earth 

which  must  be  removed  is  much  greater  than  lor  nnderdralns  of  the  same 
depth.  A  tile  ditch,  ol  course,  must  be  graded  carefully,  but  considering  the 
flmaller  amount  of  material  removed,  the  cost  to  dig  a  tile  ditch  ought  not  to 
differ  materially  from  that  to  dig  correctly  a  ditch  that  Is  to  be  kept  open. 

The  cost  of  keeping  an  open  ditch  clear  of  weeds,  silt  and  other  obatruc- 
tloQH  will  probably  average  In  the  neighborhood  of  one  cent  per  linear  yard 
annuatty.  sometimes  less  and  sometimes  more.  The  cost  of  4-Inch  tile  at 
(SB  per  thousand  feet  (this  Includes  freight)  Is  IMi  cents  per  linear  yard. 
Therefore,  since  the  ditch  had  to  be  dug  anyway,  IF  tile  had  been  put  in,  In 
the  first  place,  it  would  have  paid  for  itself  in  seven  and  one-halt  years  In 
money  saved  in  keeping  the  ditch  cleaned  out.  for  when  put  down  correctly 
tile  needs  no  attention  except  to  see  that  the  outlet  is  not  obstructed.  The 
interest  on  the  money  if  It  had  not  been  invested  for  tile  has  not  been  con- 
sidered in  this  comparison,  but  we  will  endeavor  to  show  presently  that  the 
landowner  will  get  a  greater  return  on  his  Investment  than  If  he  had  put 
the  money  in  the  bank. 

It  the  landowner  were  to  take  actual  measurements  ot  the  width  of  planting 
space  lost  to  cultivation  by  the  open  ditches  on  his  farm,  he  would  probably 
find  that  when  the  rows  parallel  the  ditch  the  width  would  be  In  the  neighbor- 
hood ot  ten  or  twelve  feet,  and  that  when  the  rows  are  at  right  angles  to 
the  ditch  this  width  would  be  between  twenty  and  twenty-flve  feet.  These 
figures  may  seem  rather  large  to  most  at  you,  but  they  are  the  results  ot 
actual  measurements  made  on  thirty-two  ditches  In  Wayne  County,  and  fairly 
typical,  tlie  speaker  believes,  of  other  sections  of  the  State.  The  more  im- 
proved the  machinery,  the  wider  the  space  lost  to  cultivation.  Assuming 
sixteen  feet  as  an  average  width  and  multiplying  this  by  the  total  length  of 
open  ditches  be  would  be  amased  at  the  number  of  acres  he  does  not  cultivate. 

The  above  point  can  probably  be  best  llluBtrated  by  taking  the  case  of  an 
actual  farm  in  Eastern  Carolina,  on  which  the  actual  length  of  open  ditches 
has  been  obtained  by  a  survey,  and  which  Is  typical  of  many  farms  in  that 
section.  It  is  a  productive  tarm,  capable  ot  producing  a  bale  of  cotton  to  the 
acre.    The  open  ditches  drain  th«  land  well,  because  the  soil  Is  of  a  more  or 
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loM  aand7  nature,  drainage  being  necessary  because  of  the  flatness  of  the 
land  with  many  depressions.  The  ditches,  however,  cut  the  tract  up  Into 
many  small  fields.  The  total  area  under  cultlTatlon  is  223  acres,  and  on 
this  area  are  about  five  miles  of  Interior  open  ditches.  Assuming  an  average 
width  ot  Bliteen  feet  as  lost  to  cultivation  by  these  ditches,  this  means  an 
area  of  over  nine  acres,  or  about  4  per  cent  of  the  total  area  of  the  tract. 
On  this  area  nine  bales  of  cotton  could  bo  grown,  which  at  10  cents  per 
pound  is  worth  |460.  The  actual  cost  of  cultivating  this  nine  acres  may  be 
neglected,  since  it  is  less  trouble  to  go  straight  across  the  land  than  to  turn 
the  team  at  the  open  ditch.  Neglecting  also  the  slight  additional  cost  in 
picking  the  cotton,  it  may  be  said  that  the  owner  will  receive  an  annual 
profit  of  M&O  by  Installing  tile.  By  an  expenditure  of  $2,000.  about  19  per 
acre,  which  Includes  the  cost  of  tile,  digging  a  new  ditch  if  necessary,  laying 
and  refilling,  all  the  interior  open  ditches  on  this  tract  could  be  replaced  by 
tile.  The  crops  raised  on  this  redeemed  area  thus  represent  an  annual  return 
of  about  22  per  cent  on  the  investment.  If  the  landowner  borrowed  the 
money  at  6  per  cent  the  loan  (M>uld  be  paid  back  in  less  than  Ave  years,  as 
a  result  ot  the  increased  yield  ot  cotton  alone,  after  which  this  increased 
yield  Is  an  annual  profit  for  an  indefinite  time.  P\irthermore,  we  have  not 
taken  into  consideration  the  cost  of  cleaning  out  the  open  ditches,  which  at 
1  cent  per  linear  yard  would  be  fSS  annually,  nor  have  we  (»>nsidered  the 
decrease  In  cost  of  cultivation  of  the  whole  area  by  the  use  of  Improved 
machinery. 

The  larm  just  described  is  typical  ot  many  west  of  here,  yet  the  speaker 
ventures  to  say  that  In  this  Immediate  vicinity  are  farms  of  a  like  area  which 
have  a  grater  mileage  of  open  ditches  than  the  one  described.  With  ditches 
spaced  300  feet  apart  the  actual  planting  area  wasted  Is  over  E  acres  in  every 
100,  assuming  a  width  of  16  feet  occupied  by  ditch  and  bank.  It  landowners 
could  be  induced  to  look  upon  tile  drainage  as  a  business  proposition,  and 
ascertain  for  themselves  whether  it  will  pay  to  Invest  money  for  tile,  no 
doubt  more  work  along  this  line  of  agricultural  improvement  would  be  done. 


Wbat  does  it  actually  xost  to  Install  a  system  of  tile  drainage  may  well 
next  be  considered.  There  la  an  Impression  that  tile  costs  more  in  North 
Carolina  than  In  other  states.  When  approached  on  the  subject  some  land- 
owners will  reply,  "Yes,  I  know  it  is  a  good  thing,  but  tile  costs  too  much. 
When  It  gets  as  low  as  in  other  states  1  will  begin  to  use  It."  Except  in 
some  ot  the  states  ot  the  Middle  West  the  price  of  tile  does  not  materially 
ditler  from  that  in  this  State.  Furthermore,  in  the  states  ot  the  Middle 
West  there  is  a  greater  demand  for  tile,  competition  Is  strong,  and  many 
small  factories  have  sprung  up.  Until  there  Is  more  demand  for  this  product 
la  this  State  the  price  will  not  reduce  materially;  and  as  it  is  at  present,  it 
isn't  much  ditferent  from  that  of  large  factories  making  good  tile  in  other 
states.  Let's  not  wait  tor  the  price  of  tile  to  get  lower,  but  go  right  ahead 
with  this  most  important  work,  reaping  the  benefits  now. 

The  actual  cost  of  tile  drainage  will  vary  with  the  cost  ol  the  tile  and 
labor,  the  nature  of  the  soil,  and  the  consequent  depth  and  spacing  of  the 
drains.  Tile  of  4-lnch  inside  diameter  will  cost  (16  to  {20  per  thousand  feet 
at  the  factory,  and  often  $25  per  thousand  delivered  at  the  nearest  railway 
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Station.  It  4-lncb  tile  costs  |25  per  thouaand.  5-lQCh  witl  cost  about  {35, 
6-lach  about  H^,  and  S-inch  about  fSO  per  thouaand  feet,  In  carload-  lots. 
The  cost  of  digging:  the  ditch,  laying  tbe  tile  and  refilling  ought  not  to  exceed 
9  cents  per  linear  yard  lor  a  ditch  3  feet  deep. 

With  the  above  prices  and  assuming  an  acre  of  land  to  be  drained  nltb 
4-inch  tile,  the  cost  will  range  from  }16  lor-  tile  spaced  160  feet  apart  to 
{40  tor  tile  spaced  60  feet  apart.  To  this  cost  must  be  added  tbe  cost  of 
larger  mains,  hauling  of  tile  from  depot  to  farm,  and  cost  of  accessories  like 
sIlC-wellB  and  head-walls.  Also  add  to  this  the  cost  of  engineering.  On  lands 
not  requiring  a  uniform  spacing,  the  cost  may  be  as  low  as  fS  per  acre.  In 
North  Carolina,  a  spacing  closer  than  60  feet  on  land  used  for  general  Qeld 
crops  makes  drainage  so  costly  that  it  is  not  recommended  except  on  valuable 
land.  A  spacing  of  100  feet  is  giving  good  results  on  the  Portsmoutb  soils 
of  the  Coastal  Plain  region,  and  150  feet  in  some  sections.  For  trucking  crops 
a  closer  spacing  is  necessary  than  tor  general  fleld  crops. 

COST    OF   CEMEST   TILE 

A  word  about  the  cost  ot  cement  tile.  Cement  tile,  It  properly  made  at  a 
factory,  costs  about  the  same  as  clay  tile  In  this  State.  One  of  the  arguments 
made  in  favor  of  cement  tile  Is  that  they  can  be  made  right  on  the  tarm 
where  they  are  to  be  used,  and  that  tbey  can  be  made  cheaper  than  the  cost 
of  clay  tile.  For  this  reason  men  are  Interested  In  the  subject.  However, 
tbey  should  be  made  well  or  not  at  all,  using  a  good,  clean,  sharp  sand,  vary- 
ing In  size  of  particles  from  line  to  coarse,  and  the  mixture  should  not  be 
leaner  than  one  part  of  cement  to  three  parts  of  sand,  and  tbey  should  be 
thoroughly  cured.  If  made  properly,  persons  wbo  have  given  the  subject 
attention  state  that  there  Is  probably  qo  profit  In  selling  them  at  prices  lower 
than  tbe  current  prices  of  clay  tile.  It  a  man  can  make  them  In  his  spare 
time  on  the  farm,  It  wilt  probably  be  cheaper  than  buying  clay  tile. 

It  is  evident,  then,  that  the  tile  drainage  of  farm  lands  is  not  an  Inexpensive 
operation,  it  one  considers  only  the  first  cost.  The  exact  knowledge  ot  this 
cost,  however,  has  little  significance  unless  at  the  same  time  a  fair  Idea  of 
the  profit  to  be  expected  can  be  had.  This  we  have  endeavored  to  point  out. 
Tile  drains,  properly  Installed,  are  a  permanent  investment,  and  almost  no 
maintenance  is  required.  The  increase  in  crops  In  from  six  to  ten  years 
will  usually  pay  for  the  cost  of  drainage,  after  which  this  Increase  is  an 
annual  profit  for  an  Indeflnite  time. 

.  There  is  an  Impression  that  our  Southern  lands  are  too  low  in  value  to 
Justify  this  seemingly  expensive  work  of  tile  drainage.  It  Is  probably  true 
that  at  least  two-thirds  of  the  area  of  tbe  State  may  be  termed  "waste  land." 
What  does  this  mean  in  our  eastern  section?  It  means  that  much  of  tbe 
"waate  land"  is  -wet  land.  Most  of  the  high  places  have  been  settled  and 
cleared,  but  our  richest  soils  are  not  yet  yielding  their  full  value.  The  soils 
which  are  In  need  of  drainage  are  in  general  of  much  greater  tertlllty  than 
the  average  soils  of  tbe  State.  With  an  increase  in  population  there  will  be 
an  Increased  demand  for  land,  and  as  the  price  Increases  It  will  become  more 
and  more  profitable  to  underdrain  our  wet  farms.  With  the  high  prices  that 
all  farm  products  command  today,  and  the  numerous  markets  available.  It 
seems  that  It  would  pay  to  underdrain  all  land  where  there  Is  the  slightest 
chance  for  failure  or  partial  failure.  By  underdralnage  our  so-called  "cheap 
lands"  would  become  the  most  valuable  agricultural  lands  in  North  Carolina. 
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SOME    ACTUAL    RESULTS    OF    TH.B    DBAIJSAOE 

The  usetulnesB  and  helpfulness  of  underd  rain  age  Is  not  to  be  measured  by 
what  we  promise  but  by  what  tt  performs.  No  one  Is  so  well  qualffled  to 
speak  ot  the  value  ol  tile  drainage  as  those  who  hare  tried  It.  For  the 
purpose  ot  obtaining  data  as  to  the  results  of  tile  drainage  as  farmers  have 
experienced  it,  we  sent  out  a  list  of  questions  to  those  In  the  State  who  have 
used  tile.  Perhaps  the  most  effective  way  of  presenting  their  answers  Is  to 
quote  directly  from  several  of  thera.  Time  will  not  permit  us  to  give  very 
many  of  the  replies.  Starting  In  the  western  part  of  the  State  and  coming 
east  we  have; 

1.  From  McDowell  County: 

"Land  that  used  to  grow  bullrushes  and  saw-grass  now  Is  the  best  land  I 
have,  and  I  would  not  take  f  150  per  acre.  The  land  I  have  drained  has  more 
than  trebled  Its  yield  and  almost  doubled  the  value  of  my  farm.  My  land 
originally  had  a  great  many  open  ditches  that  did  not  properly  drain  the 
land,  and  were  In  the  way  of  cultivation.  Since  I  put  in  tile  my  tenant  can 
easily  cultivate  one-half  more  land,  and  doubles  his  yield  per  acre  with  same 
cost  to  cultivate." 

Comment:  This  man  began  using  tile  In  ISSO.  He  commenced  by  draining 
land  that  was  no  good  as  It  was,  but  Is  now  draining  land  that  looked  dry 
enough  when  the  other  was  wet.  He  has  used  four  carloads  of  3,  4.  and 
6-lnch  tile  on  22  acres,  putting  tile  where  It  would  do  the  most  good.  The 
3-Inch  tile  cost  him  ly^  cents  per  foot,  4-inch  tile  2  cents  per  foot.  The  labor 
for  Installing  the  tile  he  estimates  at  about  the  same  coat  as  the  tile  itself. 
The  total  cost  was  probably  {35  to  t40  per  acre. 

2.  From  Guilford  County: 

"My  farm  Is  dne  sand  formation,  very  level  tor  this  section  of  country,  and 
is  known  as  what  Is  termed  wet  land,  via.,  there  are  quite  a  lot  of  spouty 
places,  and  It  takes  a  long  time  to  dry  out  so  we  can  cultivate  after  rains.  I 
bought  this  place  six  years  ago  for  fl,900.  Cut'  some  open  ditches  first  year; 
second  year  cut  quite  a  lot  of  lateral  ditches  and  put  in  poles  and  slabs.  This 
did  welt  for  the  crops,  but  Is  bad  to  get  clogged  up.  Then  I  and  two  neighbors  . 
formed  a  copartnership  and  bought  a  machine  to  make  cement  tile,  and  we 
have  been  making  tile,  ditching,  etc.,  every  spare  time  since,  and  shall  con- 
tinue until  the  Job  la  complete.  In  1913  our  crop  was  worth  more  than  we 
paid  tor  the  farm,  and  some  eight  weeks  ago  we  refused  $6,000  for  it.  So 
you  see  I  am  an  underdrainage  enthusiast.  Our  last  two  crops  averaged  about 
50  bushels  In  1913  and  35  In  1914." 

Comment:  Increase  In  crop  values  average  about  300  per  cent;  Increase  In 
assessed  value  of  land,  about  40  per  cent;  selling  price  of  land  Increased  300 
per  cent. 

3.  from  Jfeip  Hanover  County: 

"I  began  using  tile  drainage  20  years  ago,  putting  It  In  the  wettest  places 
flrat  and  extending  the  system  as  I  could.  Now  have  my  whole  farm  of  40 
acres  tiled.  The  cost  of  tile  per  acre  has  varied  from  flS  to  $25,  owing  to  the 
cost  of  labor,  etc.  With  truck  crops.  It  has  fully  paid  for  itself  In  one  year.  I 
am  sure  that  my  HuccesB  has  been  due  to  tile  drainage.  It  la  the  extreme 
wet  or  dry  years  that  prices  are  best.  A  good  crop  where  others  fall  means 
good  money  for  that  crop.    Tile  helps  In  a  dry  season.    While  we  have  had 
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the  driest  Bummer  (twelve  weeks  without  ralDtalt  enough  to  wet  the  ground 
an  inch)  In  the  history  of  the  country,  1  have  tiled  land  that  will  harvest 
50  bushels  of  com  to  the  acre." 

4.  From  Beaufort  County: 

"Crop  values  have  increased  one-fourth  because  of  tiling.  Land  of  same 
character  with  open  ditches  worth  about  $75  per  acre.  My  tiled  land  would 
go  readily  for  fieo  per  acre." 

Comment:  This  man  began  Installing  tile  In  1895,  and  now  has  his  whole 
farm  of  120  acres  underdralned  with  35,000  feet  of  tile.  All  the  old  open 
ditches  have  been  replaced  by  tile.  From  data  obtained  the  average  cost 
was  about  flO  per  acre.  As  a  result  of  Installing  tile  and  doing  away  with 
open  ditches,  he  states  with  regard  to  the  cost  of  farming  operations,  "With 
one-half  the  men  as  before  and  same  teams  can  cultivate  oftener.  as  we  use 
Improved  machinery." 

So  we  might  continue.  The  above  experiences  as  well  as  others  received 
are  IntereHtlng  and  conTincing,  and  It  is  hoped  that  they  will  convince  others 
that  "Tile  Drainage  Pays." 


How  can  more  Interest  be  stimulated  in  underdralnage?  It  has  been  inti- 
mated that  possibly  the  large  first  cost  of  the  work  and  the  lack  of  ready 
capital  at  the  disposai  of  the  farmers  has  had  something  to  do  with  the  slow 
progress  in  this  field.  It  it  were  easy  to  obtain  money  for  this  character  of 
work  It  is  believed  more  along  this  line  could  be  done.  Unquestionably  tile 
drainage  Improves  the  producing  power  of  farm  land.  Increased  producing 
power  means  Increased  farm  land  values,  and  Increased  farm  land  values 
always  result  In  an  increase  of  land  values  generally,  in  the  immediate  com- 
munity. To  the  municipality  or  political  subdivision  In  which  such  lands 
may  be  situated  In  the  end  come  increased  taxes.  It  seems,  therefore,  that 
the  political  subdivision  should  offer  Its  assistance  to  bring  about  this  Increase 
tn  revenue.  From  experiences  of  municipalities  which  have  recognized  the 
desirability  of  promoting  the  drainage  of  their  agricultural  lands,  valuable 
HUggeatlons  can  be  gained. 

In  the  province  of  Ontario,  Canada,  there  has  been  in  force  since  1S9T  a 
Tile  Drainage  Act  which  enables  the  council  of  a  town,  village,  or  township 
to  pass  by-laws  whereby  It  can  borrow  money  for  tile  drainage  purposes  in 
sums  not  less  than  (2,000  and  not  exceeding  }10,000.  and  issue  therefor  deben- 
tures to  the  municipality  In  sums  of  flOO,  payable  within  twenty  years  and 
bearing  interest  at  the  rate  of  4  per  cent  per  annifm.  To  meet  the  Increased 
demands  on  the  townships  for  loans,  in  1914  the  limit  of  their  borrowing 
capacity  was  raised  by  legislative  enactment  to  (40.000.  A  person  desiring 
to  borrow  money  tor  tile  drainage  may,  under  this  act,  do  so  by  miaking 
application  to  the  council  for  a  sum  not  exceeding  (1,000  and  not  in  excess 
of  75  per  cent  of  the  cost  of  the  drains  to  be  Installed.  The  council  collects 
for  a  term  of  twenty  years  from  the  landowner  who  borrowed  the  money  a 
special  annual  rate  of  (7.36  for  each  (100  loaned.  The  drainage  work  must 
be  approved  by  an  Inspector  employed  by  the  council  before  the  money  Is 
loaned.  In  1909  the  State  of  Vermont  enacted  a  law  similar  to  the  Ontario 
Tile  Drainage  Act  whereby  the  landowner  Is  able  to  borrow  money  for  tile 
drainage  and  repay  It  to  the  municipality  in  twenty  equal  annual  payments. 
From  reports  received  by  the  United  States  Department  of  Agriculture  It 
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sppears  that  the  farmers  at  Ontario  are  freely  availing  themselves  of  the 
loan  privileges  provided  by  the  Uw  of  that  province,  and  no  failures  to 
promptly  make  annual  payments  have  been  reported.  The  eiperience  of 
Vermont  with  her  Tile  Drainage  Act  has  not  been  so  successful.  In  tact  no 
obligations  have  been  incurred  under  the  act.  Shortly  after  the  passage  of 
the  law  the  Commi  est  oner  of  Agriculture  communicated  with  a  number  of 
bond  houHes  to  ascertain  whether  they  would  purchase  debentures  Issued 
by  the  municipalities  In  accordance  with  the  act,  but  as  the  law  does  not 
make  the  debentures  an  obligation  against  the  entire  municipality,  none  of 
the  houses  were  willing  to  buy  the  bonds  on  a  4  per  cent  basis. 

The  thought  has  occurred  to  the  speaker  that  It  a  law  similar  to  the  ones 
described  could  be  enacted  in  North  Carolina  impetus  and  encouragement 
would  be  given  to  the  Important  work  ot  tile  drainage  on  farm  lands,  and 
the  expert  supervision  which  the  law  would  provide  tor  should  Insure  the 
quality  of  the  work.  Until  the  passage  of  the  State  Drainage  Law  tor  the 
drainage  of  our  swamp  and  overflowed  lands,  no  great  advance  was  made 
in  the  drainage  of  these  large  areas.  Since  Ita  passage  we  all  know  what 
has  been  accomplished,  it  such  a  law  haa  worked  such  a  transformation 
In  our  large  swamp  areas,  why  should  not  a  tile  drainage  act  help  to  do  the 
same  thing  for  our  wet  farms? 

The  experience  of  Vermont,  however,  suggests  the  necessity  for  caution 
If  any  attempt  Is  made  to  secure  legislation  with  a  view  to  extending  financial 
aid  to  farmers  wishing  to  undertake  tile  drainage.  Those  who  attempt  to 
draft  such  a  law  should  remember  that  what  may  be  constitutional  in  Canada 
might  not  be  constitutional  in  North  Carolina,  and  that  the  financial  standing 
of  Canadian  municipalities  has  been  regarded  rather  highly  for  some  time. 

SUUUART 

The  speaker  has  endeavored  to  show  how  little  tile  drainage  work  has 
been  done  In  North  Carolina,  and  some  probable  causes  for  this  slow  progress. 
The  economy  of  tile  drainage  and  Its  superiority  over  open  ditch  drainage 
on  our  farms  has  been  described,  followed  by  a  discussion  of  the  actual  cost 
of  tile  drainage.  Some  actual  results  of  tile  drainage  as  farmers  have  experi- 
enced It  have  been  given,  and  their  statements  ought  to  speak  louder  than  any 
theoretical  discussion  of  the  subject.  Lastly,  there  has  been  included  a  sug- 
gestion Indicating  the  desirability  of  having  a  law  enacted  which  will  make 
It  possible  to  finance  tile  drainage  on  a  larger  scale. 

Our  Southern  lands  are  not  too  low  in  value  for  tile  drainage.  The  use  ot 
modern  machinery  demands  It.  As  the  Progressive  Farmer  stated  several 
years  ago,  ''Let  us  have  better  land  otmJ  bigger  fields  next  year." 

Tile  Dkainaqe  and  Tile  Drainage  Failuees 

Bf  F.  B.  BjkKEB,  at  the  North  Csrolina  DepBrtmcnt  of  Agriculture 

In  studying  the  different  subdivisions  of  drainage.  I  sometimes  ask  the 
question,  which  Is  the  most  Important— whether  drainage  ot  wet  lands  by 
means  of  open  ditches  and  underground  systems,  or  whether  drainage  ot 
hillsides  by  means  of  terraces,  commands  first  place.  If  our  Convention  were 
composed  ot  nothing  but  Piedmont  farmers,  I  would  not  hesitate  In  laying 
stress  on  drainage  by  terracing;  but  yet  If  I  were  speaking  to  an  audience 
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in  the  eftstern  section,  I  would  most  likely  select  the  subject  ol  drainage  by 
means  of  canals  or  by  underground  methods.  But  today,  being  at  a  Con- 
vention whose  membership  covers  the  entire  State,  the  question  ot  the  most 
important  subject  Is  a  debatable  one. 

It  Is  the  prevalent  opinion  that  drainage  of  the  swamp  lands  in  the  State 
Ib  relatively  of  much  less  importance  to  our  agricultural  Interest  than  is  the 
proper  drainage  ot  the  millions  of  acres  already  under  cultivation. 

It  should  be  understood  that  the  situation  of  the  upland  Is  more  critical 
than  that  of  the  swamp  land.  The  latter  Is  wet  throughout  the  entire  year, 
and  It  can  be  dealt  with  with  no  uncertainty.  On  the  other  hand,  the  upland 
is  intermittently  wet  or  dry  at  one  time  or  another,  introducing  a  state  of 
uncertainty  which  makes  the  problem  of  proper  handling  and  cropping 
a  serious  matter.  The  upland  suffers  from  the  extremes  of  moisture  cou' 
dltioua.  and  extremes  are  always  more  serious  than  constant  dampness  or 
constant  dryness. 

Poorly  drained  farm  land,  as  exists  generally  throughout  eastern  and 
central  North  Carolina,  is  usually  too  wet  In  the  spring  and  too  dry  in  the 
summer;  consequently  there  la  a  resulting  poor  crop.  The  roots  ot  crops 
planted  on  such  land  develop  very  slowly  and  cannot  penetrate  deeply  Into 
the  aoll,  due  to  the  high  water  level  In  the  spring;  and  later  on  In  the  season, 
during  drought  periods,  the  water  level  drops  quickly,  leaving  the  roots  high 
and  dry  to  sufter  accordingly.  If  we  concede,  then,  that  underdrainage  Is 
more  Important  and  reaches  the  needs  ot  more  individuals.  It  should  be 
decided  which  form  of  underdrainage  meets  best  the  Increasing  needs  ot 
modern  conditions. 

ITnderdralnage  In  North  Carolina  dates  back  many  years.  Poles,  boxes, 
and  stones  were  first  used,  but  as  they  would  easily  rot  or  become  filled  with 
sediment,  something  better  and  more  permanent  was  sought.  Clay  tile  ot 
different  shapes  and  sizes  was  then  Introduced  on  several  farms.  This  was 
about  flfty  years  ago.  This  tile  gave  gratifying  results,  as  Is  evidenced  by 
the  tact  that  the  early  users  are  the  most  enthusiastic  supporters  ot  tile 
drainage  today.  Therefore,  after  this  long  experience  and  further  study.  It 
iR  now  generally  conceded  that  the  round  tile  is  best  adapted  for  farming 
purposes,  and  good  practice  has  abandoned  the  use  of  tile  less  than  four 
Inches  In  diameter. 

Yet,  despite  the  successes,  tile  drainage  has  spread  slowly.  Even  it  we 
were  to  overlook  the  many  beneficial  results  obtained  from  using  It,  and 
if  there  is  no  difiterence  In  the  actual  plant  growth  on  undralned  areas,  there 
is  still  a  large  element  of  loss  In  the  farming  operations,  due  to  the  fact  that 
crops  cannot  be  seeded  at  the  same  time.  They  do  not  mature  at  the  same 
time,  and  consequently  all  operations  are  upset,  which  means  loss  of  labor, 
greater  expense,  and  much  Inconvenience. 

Probably  the  greatest  argument  In  tavor  of  underdrainage  Is  the  elimina- 
tion of  the  open  ditch  on  planted  areas,  and  on  the  other  hand  the  greatest 
argument  against  underdrainage  is  that  the  increased  crop  yields  make  an 
inerease  In  the  expense  of  gathering  or  harvesting. 

I  will  not  go  further  Into  the  benefits  of  tile  drainage,  as  Mr,  Lynde  has 
taken  up  this  phase  of  the  subject  In  detail;  but  having  the  bright  side  pre- 
sented, I  teel  that  the  discussion  will  be  Incomplete  without  pointing  out  the 
dangers  to  which  the  users  ol  tile  are  liable  It  careless  systems  are  In- 
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Stalled.  I  reter  to  the  subject  of  tile  drainage  tallures.  Why  do  they  fall? 
and  what  la  the  extent  ol  its  Influence  on  the  future  use  of  tile  drainage 
operatlouB?  This  la  a  subject  that  requires  much  study  and  Investigation 
before  all  of  the  causes  of  failure  can  be  determined. 

Many  thousands  of  dollars  have  been  wasted  In  underdralnage  because  It 
was  undertaken  without  an  adequate  understanding  of  the  subject  and  with- 
out a  knowledge  of  the  Imperative  demand  tor  utmost  care  In  every  detail. 
The  purchase  of  so  many  tile,  the  digging  of  a  ditch,  and  the  laying  and 
fining  of  these  tile  are  far  from  having  an  effective  tile  drainage  system. 

On  the  other  band,  one  must  be  able  to  select  the  right  kind  of  tile;  know 
how  to  dig  a  ditch  to  proper  grade;  understand  bow  to  lay  these  tile;  and 
last,  but  not  least,  how  to  back-Ull  the  ditch.  Some  knowledge  of  each  factor 
Is  necessary  If  a  permanent  Investment  Is  sought. 

It  Is  true  that  many  shiftless  and  careless  systems  have  been  Installed 
and  are  continuing  to  work,  which  to  me  seems  strange,  but  ft  Is  safe  to  say 
that  the  majority  of  such  cases  end  In  failure.  Not  many  days  ago  a  first- 
class  farmer  bad  to  take  up  over  2,500  feet  of  tile.  Tbe  result  has  been  a  big 
loss  of  time,  tile,  and  money,  and  the  necessity  of  doing  the  work  all  over 
again.  Tbe  greatest  lesson  that  this  man  learned  was  what  be  should  have 
known  before  attempting  to  lay  .tbe  first  Joint. 

Now  the  serioits  question  la,  what  influence  will  these  failures  have  on 
neighbors  who  are  contemplating  similar  drafnage? 

.  How  many  appreciate  the  relative  value  of  an  efficient  outlet  for  a  tile 
drainage  system?  A  good  outlet  is  necessary,  one  that  will  take  away  the 
water  freely  after  It  leaves  the  tile.  If  it  is  allowed  to  become  fllled  with 
weeds  and  sand,  thus  Interfering  with  the  free  movement  of  the  water,  tbe 
results  will  probably  end  In  failure. 

How  many  appreciate  the  necessity  of  protecting  the  mouth  of  the  tile? 
Destroy  it,  and  the  entire  system  Is  In  danger.  This  last  Joint  is  the  most 
Important  one  in  the  entire  system.  Consider  for  a  moment  the  dangers  to 
which  It  is  exposed.  Weeds  and  other  rank  growths  are  allowed  to  choke  It. 
Stock  often  trample  on  It  and  break  It  off.  Sometimes  it  Is  undermined  by 
water  and  disjointed.  Small  animals  and  Insects  will  enter  the  mouth  ot 
the  tile  and  stop  up  the  drain.  A  certain  gentleman  went  down  to  his  tile 
outlet  to  see  how  It  was  working  after  a  hard  rain.  He  was  Just  in  time  to 
see  a  muskrat  nest  float  out,  and  was  Indeed  fortunate  In  having  It  come 
out  at  all. 

The  best  way  ot  overcoming  these  troubles  Is  to  support  the  ends  of  the 
tile  by  a  simple  head-wall  and  place  a  wire  screen  over  the  mouth.  The  bead- 
wall  can  be  built  out  of  large  stones,  concrete,  or  brick.  Since  corrugated 
culverts  have  come  into  use,  It  would  seem  that  a  long  Joint  ot  this  would 
serve  well  as  an  outlet. 

Otber  Important  factors  lending  their  influence  to  cause  tile  drainage 
failures  are  Improper  grades,  poor  laying  of  tile,  broken  Joints  in  the  system. 
and  improper  material  to  cover  the  tile.  Yet  such  avoidable  failures  as  these 
have  caused  many  to  turn  against  the  use  of  tile  on  tbe  farm. 

The  problem  then,  as  I  see  It.  Is  an  educational  one:  to  teach  the  proper 
methods  ot  Installing  systems  so  that  the  Initial  cost  will  be  the  whole  charge 
for  a  permanent  Investment. 
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DlSCl'SSION  OF  THE  GEflERAL  SuBJECT  OF  TiLK  DraIHAOB 

Mr.  Pratt:  Last  year  when  we  were  at  Wilson  we  were  very  for- 
tunate in  having  the  opportunity  of  being  taken  out  where  we  had  a 
practical  demonstration  in  connection  with  the  laying  of  tile  on  one  of 
the  farma  in  that  section.  This  was  laid  by  one  of  the  best  experts  we 
have  in  this  section  of  the  country, 

A  Deleoate  :  How  would  it  do  to  appoint  a  committee  to  take  up  a 
tile  drainage  law?  I  make  a  motion  that  it  be  referred  to  the  Legis- 
lative Committee,  and  that  the  subject  of  tile  drainage  be  referred  to 
this  committee. 

Mr.  Pratt:  A  motion  has  been  made  and  seconded  that  the  Legis- 
lative Committee  take  up  also  during  the  coming  year  the  question  of 
a  tile  drainage  law  and  to  report  to  the  Convention  when  it  meets 
in  1916. 

Motion  passed. 

The  Work  of  the  Dbainaoe  Division  of  the  North  Carouma 

DePARTUEHT   of   AOBICULTrRE 
By  F.  R.  BjtEEK,  DrainkEs  Engineer,  North  C*rotin«  Depftrlineiit  ot  Africultnra 

The  North  Carolina  Drainage  Association  la  now  passing  through  Its  eighth 
year.  It  has  accomplished  many  things.  The  valuable  taw  hy  which  drainage 
problems  can  be  solved  Is  probably  its  moat  Important  work.  Through  this 
law,  many  drainage  districts  have  been  organized  and  thousands  of  acres 
of  land  have  been  reclaimed.  In  (act  there  can  be  Been  a  marhed  Increase 
In  the  interest  In  drainage,  trom  year  to  year,  and  I  will  endeavor  to  tell 
briefly  what  part  the  Drainage  Division  has  played  In  attempting  to  help 
spread  this  interest. 

Realizing  the  Importance  of  drainage  fn  agricultural  worh,  there  was 
formed  a  cooperative  agreement  between  the  North  Carolina  Department  ol 
Agriculture  and  the  United  States  Department  of  Agriculture  for  the  promo- 
tion of  agricultural  development  along  drainage  lines,  with  particular  atten- 
tion to  farm  drainage.  It  represents  the  recognition  of  a  wldeapread  need 
for  Improvement  in  our  agricultural  production,  and  we  believe  that  the 
North  Carolina  Drainage  Association  was  a  leading  factor  in  its  establish- 
ment. It  ts  therefore  a  coordinating  force  with  this  Asaoclatlon,  and  we 
believe  that  it  is  well  for  all  forces  with  common  cause  to  work  together. 

The  purpose  ot  the  drainage  office  Is  to  assist  faripers  In  the  draining  o( 
their  lands,  by  advice  and  by  Investigations  of  the  principles  Involved.  We 
are  prepared  to  examine  their  lands,  develop  a  plan  of  drainage,  and  give 
an  estimate  of  cost.  We  are  trying  to  conduct  the  work  along  educational 
lines,  introducing  correct  principles  and  methods  In  different  sections  of  the 
State,  so  that  enthusiasm  (or  drainage  will  grow. 
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Our  work  may  be  clasBifled  under  tbe  following  beads: 

1.  ImproTement  ot  Farm  Lands  now  Under  Cultivation. 

2.  Investigations  of  the  Drainage  of  Swamp  Lands. 

3.  Collection  of  Qeneral  and  Technical  Data  on  Drainage. 

4.  Preliminary  and  ReconnolsBance  Work. 

Considerable  Interest  la  being  Bhown  In  tile  drainage  and  terracing  through- 
out the  State.  Thirty-cine  examlnationB  have  been  made  For  tile  drainage 
systems  scattered  over  twelve  or  more  counties  and  compriBlng  an  area  of 
over  2,000  acres.  On  this  area  over  65,000  feet  of  tile  ditches  were  staked  off. 
Fourteen  examinatlonfi  were  also  made  for  terrace  Bfatems  covering  an  area 
of  about  900  acres,  resulting  In  about  96,000  feet  ot  terraces  being  staked  off. 
Much  Interest  la  also  being  shown  In  the  drainage  of  swamp  and  overflowed 
lands.  Fourteen  examlnationH  have  been  made  for  swamp  lands,  comprising 
an  area  of  over  400,000  acres;  and  seventeen  examinations  have  been  made 
for  overflowed  areae  embracing  over  37.000  acres. 

We  have  also  establiahed  two  experimental  plats  for  the  purpose  of  making 
a  study  on  the  spacing  and  depth  of  tile  lines.  In  connection  with  the  experi- 
mental data,  we  have  established  two  gaging  stations  on  Piedmont  streams 
for  overflowed  areas  embracing  over  37,000  acres. 

Furthermore,  we  have  conducted  a  number  of  tile  drainage  demonstrations 
and  drainage  exhibits,  which  seems  to  be  a  good  method  tor  reaching  the 
individuals. 

This  work  in  the  State  is  a  large  one.  and  we  feel  tbat  any  force  with  an 
aim  for  drainage  accomplishments  will  do  good.  We  therefore  sincerely 
hope  that  the  Drainage  Division  and  the  North  Carolina  Drainage  Associa- 
tion can  work  together  for  a  common  cause. 

Mr.  N.  L.  Cranford  of  Winston-Salem,  during  1915  printed  In  a  pamphlet 
entitled  "Drainage  Pays"  a  series  of  letters  from  progressive  farmers  ol 
Piedmont  North  Carolina,  telling  ot  the  splendid  results  obtained  from  drain- 
ing bottom  lands.  It  Is  believed  that  these  will  be  of  value  i.o  those  who  are 
interested  In  the  reclamation  of  the  overflowed  lands,  and  they  are  Incor- 
porated In  this  report  as 

RESULTS    OF    DSAIKAOe    IN    PIEDMONT    NORTH    CAROLINA 

From  CaftarriM  County: 

ConcoKD,  N.  C.  R.  F.  D.  No.  2,  October  14.  1915. 
Mr.  N.  L.  Cranford.  Winston-Salem,  N.  C. 

Dear  Sir: — Will  answer  your  letter  with  pleasure.  We  had  our  swamp 
lands  drained  last  December,  and  the  bad  weather  last  winter  prevented  -a 
great  deal  of  land  from  being  plowed,  but  we  have  some  as  fine  corn  as  you 
have  ever  seen  grow,  and  we  have  a  fine  crop  of  clean  hay.  We  are  gathering 
corn  and  hay  this  year  where  last  year  we  raised  Irogs  and  mosquitoes.  The 
people  are  highly  pleased.  It  cost  about  $20  per  acre  to  drain  our  lands.  II 
you  win  come  down,  would  be  glad  to  take  you  over  our  ditch. 

We  made  some  mistake  in  Bhaplng  our  ditch.  It  was  cut  24  feet  at  the  top, 
14  feet  at  the  bottom.  10  feet  deep.  That  gives  you  too  straight  a  bank.  If 
we  had  only  cut  bottom  of  ditch  10  feet  our  banks  would  have  stood  up  better. 
If  there  is  any  information  that  I  can  give  you.  I  would  be  glad  to  do  so. 

O.   O.  OVEBCASH. 
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Concord,  N.  C,  R.  F.  D.  No.  1,  October  11,  1915. 
Mr.  N.  h.  CuANFOBD,  WInston-Salem,  N.  C. 

Dear  Sir: — Yours  to  band  and  contents  noted.  Would  s&y  In  reply  that  It 
cost  $18  per  acr«,  and  that  It  will  pay  you  to  dredge  It  11  the  stream  Is  not 
too  large.  But  to  tell  you  anything  about  yours  I  would  have  to  see  the 
stream  myaell.  It  will  pay  you  to  have  some  one  to  look  over  your  district 
that  has  had  some  experience  in  the  business.  I  went  to  see  several  creeks 
that  had  been  dredged  before  1  would  dredge.  There  are  a  good  many  things 
to  take  Into  consideration.  The  most  important  thing  Is  the  Board  of  Viewers. 
They  should  be  men  that  know  what  they  are  doing,  men  that  have  had  some 
experience  in  the  matter,  to  give  justice  to  all  concerned. 

I  have  some  very  fine  corn,  but  one  big  overflow  did  some  damage. 

You  will  always  find  some  lilckers,  no  matter  what  you  do. 

It  there  Is  anything  that  I  can  do  tor  you  let  me  know,  and  It  It  is  poasible 
I  will  do  It.  Yours  as  ever,  Chas.  A.  Fisheb. 

Concord,  N.  C.  R.  F.  D.  2,  September  23,  191S. 
Mr.  N.  Li.  Cranfobd.  Winston-Salem.  N.  C. 

Dear  Sir: — In  reply  to  yours  of  ITth  Inst.,  will  say  my  bottom  land  on 
Coddle  Creek  was  dredged  last  winter,  the  work  was  flnisbed  March  12tli.  I 
was  taxed  on  65  acres  of  class  A  and  32  acres  class  B.  There  is  Just  about 
300  rods  through  my  land  and  my  dredge  bill  was  |1,923.  I  afterwards  spent 
(125  In  three-foot  ditches.  This  land  tor  the  last  thirty  years  has  been  almost 
worthless,  used  for  pasture  and  swamp  hay.  I  succeeded  in  getting  30  acres 
planted  in^  com,  which  was  no  easy  Job,  and  through  the  month  of  July 
people  came  from  a  distance  to  see  the  corn.  It  was  a  pretty  picture  and 
was  generally  estimated  at  from  60  to  100  bushels  per  acre.  About  the  lOth 
of  August  we  had  a  freshet  that  put  the  water  three  feet  deep  all  over  the 
land,  and  then  four  weeks  of  wet  weather  which  damaged  the  corn  at  least 
one-third.  Now  a  lot  of  this  corn  was  not  planted  until  June  15,  and  I  think 
I  can  safely  expect  1.200  bushels  of  corn.  I  have  also  made  105  loads  of  hay 
on  what  1  did  not  work.  This  hay  would  have  been  worthless  without  the 
ditch.  Our  ditch,  which  is  14  feet  at  bottom,  24  feet  at  top,  and  10  feet  deep, 
has  taken  care  of  all  rains  nicely,  until  the  freshet  of  August  10th.  I  will 
also  tell  you  I  was  at  the  start  not  in  favor  of  dredging,  but  to  please  the 
majority  of  landowners  I  agreed  to  go  into  it,  and  now  my  opinion  is  that 
If  the  ditch  lasts  ten  years  dredging  is  cheap  at  any  cost.  I  will  also  tell 
you  that  within  the  last  sixteen  years  I  have  seen  the  water,  four  times,  flfe 
feet  deep  and  1,000  feet  wide  over  this  land.  Had  I  the  work  to  do  over  I 
would  prefer  a  ditch  ID  feet  at  bottom,  30  feet  at  top,  and  10  feet  deep.  Forty 
and  fifty  years  ago  I  made  fine  corn  on  this  same  land,  but  tor  thirty  years 
I  have  not  had  a  plow  in  it. 

Wishing  you  success  if  yon  dredge. 

Yours  respectfully,  J,  A.  RAKKr\. 

Concord,  N.  C,  October  11,  1915. 
Mb.  N.  L.  CBANf-OKD,  WInston-Salem,  N.  C. 

Deab  Sir: — Replying  to  your  favor  of  the  7th  inst.,  will  say  I  am  In  one 
drainage  district  and  think  I  will  be  very  much  benefited.    This  Is  my  first 
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year  and  It  has  b«eii  a  severe  test,  as  our  stream  has  bad  more  water  to 
contend  with  than  lor  a  number  Of  years,  and  yet  I  have  some  flae  corn  on 
land  that  Is  olten  too  wet  to  mow.  It  made  fine  grass,  but  it  was  so  low  and 
wet  that  1  got  very  little  good  hay.  Then  our  ditch  was  cut  too  late  to  get 
our  lands  In  condition  in  time  for  a  good  crop,  and  some  of  It  was  poorly 
prepared;  but  most  every  one  Is  well  pleased,  and  It  has  opened  up  a  One 
body  of  corn  land,  and  I  believe  our  district  will  raise  10,000  bushels  more 
com  than  the  same  land  would  have  raised  without  the  drainage.  There  are 
1,300  acres  In  this  district,  but  some  ot  it  is  uncleared  and  a  good  deal  was 
not  planted  this  year  on  account  of  the  work  being  completed  too  late  to 
plant.  We  expect  much  better  results  another  year. 
Wishing  you  success  in  your  enterprise,  I  am, 

Yours  truly,  John  P.  Allibon. 

Concord,  N.  C,  Route  2,  October  11,  1915. 
Mr.  N.  L.  Cbanford,  Winston-Salem,  N.  C. 

Dear  Sir: — I  will  this  evening  write  you  In  answer  to  yours  of  the  7th 
inst.  I  like  the  drainage  work  ilne.  If  our  land  had  not  been  drained  we 
would  not  have  gotten  anything  off  the  bottom  this  year.  We  have  fine  corn 
and  hay. 

About  the  cost — that  will  depend  on  how  wide  your  bottoms  are  and  how 
long  your  ditch  will  be.  Our  ditch  Is  five  miles  long,  and  our  A  grade  was 
{23.  I  think  draining  is  the  only  way  to  work  the  bottoms.  We  are  all 
pleased  with  our  drainage.     It  has  been  drained  ten  months. 

Yours  very  respectfully,  G.  M.  Taooabt. 

From  Mecklenburg  County: 

Charlotte,  N.  C,  October  15,  1915. 

Mr.  N.  L.  Granford,  Wlnston-Salem,  N.  C. 

Dear  Sir: — As  requested  as  to  what  I  thought  of  drainage  work,  beg  to 
say  that  In  the  past  four  years  I  have  spent  about  $5,000  for  drainage  and 
I  consider  the  money  well  spent,  and  If  I  had  the  work  to  do  over  again  I 
would  do  the  same  as  I  did. 

The  creeks  I  had  dredged  were  made  about  22  feet  wide  and  about  10  feet 
deep,  and  I  wouldn't  recommend  any  smaller  size. 

If  there  is  any  other  Information  you  would  like  to  have  and  if  I  can  give 
the  Information,  I  will  gladly  do  so. 

Yours  very  truly,  Geo.  P.  Wadsworth. 

Charlotte,  N.  C,  October  12,  1015. 
Mr.  N.  L.  Cranfohd,  Wlnston-Salem,  N.  C. 

Dear  Sir: — In  reply  to  your  request  relative  to  our  experience  with  drain- 
age work,  we  will  say  that  the  writer  baa  bad  a  great  deal  of  experience  and 
Is  really  in  a  position  to  testify  accurately. 

I  represent  a  plantation  that  was  recently  drained  In  which  there  was 
approximately  one  hundred  acres  of  bottom  land.  This  land  prior  to  the 
dredging  was  not  worth  |1  per  acre;  but  since  it  was  dredged,  the  land  today 
could  not  be  bought  tor  |200  per  acre.  This  Is  a  plain  fact,  with  no  exagger- 
ation whatever.    The  entire  draining  cost  us  approximately  fl,300,  and  we 
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ace  Btire  that  we  have  a  heoeflt  ot  not  less  than  $15,000.  I  could  state  this 
tor  several  others,  but  befng  personally  Interested  In  this  particular  place,  I 
do  not  hesitate  to  give  this  as  my  experience. 

ir  you  are  contemplating  any  drainage  work,  1  can  aay  that  It  your  experi- 
ence Is  as  satisfactory  as  mine  has  been,  you  will  never  regret  having  the 
work  done. 

Trusting  that  this  Information  will  be  ot  some  service  and  with  kindest 
regards,  I  am,  Yours  truly,  E.  R.  Suith. 

CHABiAnTE,  N.  C,  October  12,  1915. 
Mb.  N.  L.  Cranfobd,  Wlneton-Salem,  N.  C. 

Dear  Sib: — In  response  to  your  inquiry  as  to  my  opinion  of  drainage  and 
my  opportunity  tor  forming  my  opinion,  will  say  that  my  flrst  impression 
before  I  knew  the  benents  was  adverse,  because  I  felt  that  It  was  an  aitra 
and  unnecessary  tax  levied  upon  those  living  along  the  area.  At  the  time 
I  was  living  within  a  few  hundred  yards  ot  the  creek  proposed  to  be  drained. 
The  mosquito  was  a  regular  unwelcomed  guest  at  my  home.  The  promoters 
of  this  drainage  area  assured  me  that  It  the  creek  was  dredged  properly  I 
would  not  be  subjected  to  near  so  much  torture,  and  consetjuently  would  not 
so  likely  have  malaria  in  my  home.  I  was  In  the  minority,  so  the  ditch  was 
dug.  I  am  glad  to  testify  that  there  is  not  nearly  so  much  malaria  in  our 
community  as  was  found  prior  to  the  dredging  of  our  creek. 

Since  that  time,  in  order  to  protect  my  financial  interests  in  a  transaction, 
it  became  necessary  for  me  to  become  one  of  the  owners  ot  a  400-acre  farm 
which  is  situated  on  McDowell  Creek  in  the  northern  section  of  our  county. 
There  Is  in  flrst  and  second  bottoms  on  this  creek  approximately  75  acres, 
which  at  the  time  of  our  purchase  was  densely  covered  with  briars  and 
willows.  After  considering  how  to  make  use  ot  the  bottom  until  the  land- 
owners along  the  creek  would  consider  dredging  the  creek,  we  decided  to 
clear  away  all  the  growth  tor  the  purpose  ot  making  pasture.  In  the  dry 
season  ot  August  1  put  the  laborers  to  work,  and  in  many  places  they  found 
the  ground  so  wet  and  miry  that  It  was  impossible  to  work. 

The  quality  of  this  soli  was  such  that  it  set  us  to  work  to  get  the  creek 
laid  out  as  a  drainage  area.  After  this  was  accomplished  and  necessary 
financial  arrangementB  were  made  the  ditch  was  dug.  The  boat  had  made 
sufficient  progress  by  May,  1914,  to  justify  us  in  planting  what  we  had  cleared. 
Then  In  August,  1914,  I  had  the  remainder  cleared,  and  this  year  we  have 
the  whole  area  in  com.  Many  farmers  have  visited  our  com  fields  this  year, 
and  4.000  bushels  is  the  lowest  estimate  placed  by  any  ot  them  on  the  TG 
acres  for  this  year. 

From  the  standpoint  of  health,  drainage  has  proved  to  me  that  It  is  a 
success,  hut  even  more  so  as  an  investment. 

Yours  very  truly,  S.  W.  Dasdridog. 

Chablotte,  N.  C,  October  12,  1915. 
Mr.  N.  L.  Cranford,  Winston-Salem,  N.  C. 

Dear  Sir: — At  your  request  I  am  pleased  to  aipress  to  you  ray  views  and 
opinion  as  to  the  drainage  ot  our  farm  lands  In  this  county  and  Rowan 
(where  it  has  been  done).    I  was  one  of  a  Jury  ol  three  to  go  over  the  entire 
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Bystem  of  work  done  here  In  order  to  clasalty  same,  and  tblnk  I  know 
whereof  I  speak.  Had  I  any  land  !n  Mecklenburg  and  could  get  It,  I  most 
aaau redly  would  not  do  without  It,  for  I  have  seen  the  "desert  bloBBom  like 
a  rose." 

My  [arm  In  southwest  Rowan  contains  something  over  400  BcreB,  with 
Sill's  Creek  (belore  full  ol  sand)  running  through  at  least  65  acres.  I  was 
enabled  to  mow  about  one-half  of  It;  the  balance  weis  to  pasture,  and  wet  at 
that.  Our  people  put  their  beads  together  last  winter,  and  this  spring  the 
big  ditch  was  completed.  My  man  began  to  plow  during  the  winter  for  corn, 
and  was  enabled  to  get  In  about  one-half  of  the  land.  I  wish  you.  or  any 
farmer,  could  see  my  crop  of  corn,  having  had  only  two  workings.  My  man 
estimates  it  at  from  SOO  to  1,000  bushels.  When  I  get  the  balance  I  Intend 
for  corn.  I  feel  pretty  well  assured  I  can  begin  to  pay  for  my  drainage  work 
with  what  I  do  not  consume  on  tbe  place.  This  land  only  gave  me  hay  before 
this  ditch  was  dug.  I  think  I  am  sate  in  saying  it  bos  added  at  least  50 
per  cent  to  my  farm,  and  I  am  sure  tbe  66  acres  would  bring  flOO  per  acre. 
Now  I  failed  to  mention  this  fact  In  connection — "Health"  (worth  them  all). 
H;  man  said  to  me  before  I  bought  the  place  that  It  was  "chilly,"  and  so  It 
was.  but  I  am  happy  to  state  I  feel  they  are  things  of  the  past.  Your  people 
win  never  regret  it  it  they  ever  have  It  done. 

Wishing  you  success,  I  am, 

Very  respectfully,  Oeo.  M.  Phifer. 

From  IredeU  County: 

Statebville,  N.  C.  October  9,  1915. 

Mr.  N.  L.  CBAflFORD,  Wlnstou-Salem,  N.  C. 

Dear  Mb.  Cranford:— I  have  your  letter  about  tbe  drainage  work  here.  I 
have  had  no  work  done  myself,  but  I  am  qnlte  familiar  with  tbe  work  tbat 
has  been  done,  and  it  was  done,  some  of  It,  at  my  instance.  The  first  work 
done  In  this  section  was  Clark's  Creek  in  Catawba  County.  Then  Third  and 
Fourth  creeks  In  Iredell  county  were  dredged.  I^ater  a  creek  in  Caldwell 
was  dredged.  Since  that  time  one  or  two  streams  In  Rowan  and  two  or  more 
In  Cabarrus  also  have  been  drained.  Very  fine  corn  is  now  growing  on  the 
bottom  lands  of  all  these  streams. 

Of  course  these  bottoms  overflow  sometimes,  but  that  Is  the  case  on  all 
streams.  It  was  not  the  Intention  of  the  farmers  here,  and  the  engineers 
did  not  promise  a  canal  that  would  carry  the  water  at  all  times.  The  fact 
that  farmere  have  been  able  to  grow  large  crops  ol  com  and  grass  on  these 
bottoms  Is  convincing  evidence  of  the  value  of  the  work. 

One  farmer  on  Third  Creek,  two  years  ago,  made  about  4.500  bushels  of 
corn  where  he  had  been  making  none,  or  next  to  none.  Another  made  1,700 
bushels. 

I  think  It  pays  well  to  dredge  these  streams  and  reclaim  the  low  land.  It 
is  expensive  to  try  to  grow  corn  on  upland  all  the  time.  The  draft  on  the 
land  Is  too  great.  It  is  almost  Impossible  to  keep  up  tbe  fertility  of  the  land. 
When  corn  can  be  grown  on  bottom  land,  and  the  upland  used  for  grain  and 
clovers.  It  Is  not  a  hard  proposition  to  keep  up  the  land. 

I  hope  you  can  get  the  creek  dredged.    I  take  It  you  mean  Muddy  Creek. 
It  needs  it  very  much.    I  hope  this  Information  will  be  satisfactory. 
Yours  truly,  E.  S.  Moxsaps, 

District  Agent. 
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From  Gatton  Covntu: 

Qastonia,  N.  C.  October  13,  191G. 

Mb.  M.  L.  Gbanfobd,  WlnBton-Saletn,  N.  C. 

Dear  Sib; — Yours  to  hand  a  lew  daya  ago,  aod  noted.  There  bave  been 
two  creeks.  Long  Creeh  and  Crowder's  Creek.  In  Gaston  County,  dredged  in 
the  last  few  ;eare,  I  am  very  (amtllar  with  tbe  lands  on  both  these  streams 
and.  am  secretary  and  treasurer  of  the  commission  which  dredged  Long 
Creek,'  These  lands  were  almost  worthless  before  they  were  drained;  now 
they  are  in  cultivation  and  some  of  the  farmers  cialm  to  be  making  from 
50  to  100  bushels  of  corn  per  acre.  On  each  of  these  atreame  we  made  an 
aBBesament  of  (15  per  acre,  to  be  paid  in  Installments  of  t5  per  acre  for  three 
years.  This  was  for  the  lowest,  wet  lands,  and  the  assessments  were  less 
where  the  land  was  not  so  low  and  swampy.  The  health  of  the  community 
has  also  been  greatly  Improved  by  getting  clear  at  the  chllle  and  fever.  We 
atlll  have  our  dredging  machinery,  and  the  same  la  for  sale  cheap.  It  you 
get  your  district  organised  we  would  Iliie  to  take  this  matter  up  with  you. 
Please  let  me  hear  from  you  later. 

Yours  truly,  B.  L.  Wilson, 

Secretary-  Treat  »r  er. 

Oaston  County  D.  Com..  No.  1. 

Staslbt,  N.  C,  October  13,  1915. 
Mb.  N.  L.  Cbanpobd,  Wlnston-Salem,  N.  C. 

Dear  Sib: — Your  letter  ot  the  9th  received  and  note  that  you  contemplate 
dredging.  In  regard  to  our  ditch,  will  say  that  we  would  not  be  without  It 
for  twice  what  It  coat  us.  Our  land  was  not  worth  over  tlO  per  acre  before 
it  was  ditched,  and  now  what  has  been  eold  since  has  brought  $100  per  acre, 
and  very  little  has  been  sold  at  that  price.  I  have  75  acres  on  the  creek  that 
was  not  bringing  me  anything,  and  now  I  am  getting  about  BO  bushels  of 
corn  per  acre  on  all  i  have  cleaned  up.  There  will  be  enough  corn  raised  on 
our  creek  this  year  to  pay  for  the  entire  dredging  bill.  Our  creek  has  not 
been  out  of  the  banks  but  three  times  since  it  was  ditched.  By  the  time  we 
get  ours  paid  for  it  will  have  cost  us  about  120  per  acre,  and  I  believe  it  is 
worth  ISO  per  acre  to  ue. 

If  you  can  get  some  of  the  interested  parties  together  and  will  pay  my 
expenses  I  will  be  glad  to  come  over  and  tell  them  Just  what  our  ditch  has 
done  tor  us. 

If  there  is  any  further  information  I  can  give  you  I  will  be  glad  to  answer 
all  questions.  Yours  very  truly,  W.  R.  Rutledqe. 

MoiNT  Hoi.LY.  N.  C.  October  16,  1915. 
Mb.  N.  L.  Cranfobd.  Wlnston-Salem,  N.  C. 

Dear  Sib:— ^I  have  your  letter  of  the  7th  Inst.  I  should  have  written  you 
sooner  but  have  been  away  from  home  practically  all  the  time.  We  finished 
our  creek  nearly  one  year  ago.  We  began  eighteen  months  before  we  flnlahed. 
The  landowners  on  tbe  upper  end  of  the  creek  made  mora  than  enough  corn 
over  and  above  their  expenses  to  pay  their  entire  dredging  bill,  where  they 
had  been  making  two  or  three  hundred  bushels,  and  that  only  occasloually, 
and  a  lot  of  muddy  hay.  They  gathered  1,000  bushels  each  last  year,  and  I 
understand  It  is  better  this  year.  My  land  la  on  the  lower  end  and  I  did  not 
get  to  put  it  in  last  year.     I  expect  to  gather  something  like  1.200  bushels 
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mis  year,  and  I  didn't  get  one-half  of  mine  ia,  but  I  pastured  40  bead  or 
cattle  on  that  not  tended.  I  will  say,  with  the  aeason  we  had  this  year  and 
the  creek  not  dredged  I  would  not  have  made  100  buBhela  of  com,  and  I 
could  not  have  pastured  my  land  halF  of  the  time.  And  where  our  land  was 
practically  worthless  before  we  ditched,  you  can't  buy  an  acre  for  leas  than 
$100  now.  We  are  bo  well  pleased  that  we  are  contemplatlnK  in  a  few  years 
to  run  over  it  again,  throw  out  the  Btumps,  canes,  etc.  Our  dredging  cost 
us  approximately  (17  per  acre,  but  we  atUl  have  the  boat.  Should  we 
be  able  to  sell  It  for  eomethfng  like  SO  per  cent  of  what  It  Is  worth  it  would 
reduce  our  cost  to  about  115.  We  did  not  contract,  and  would  not  If  we  had 
It  to  do  over.  It  Is  my  opinion  that  If  you  have  something  like  100  acres 
to  the  mile  it  is  the  best  Investment  any  community  can  make.  Any  further 
Information  that  I  can  give  you  will  be  glad  to  do  so;  and  would  like  tor 
you  to  come  down  and  look  over  our  creek,  for  we  have  one  of  the  most 
treacherous  creeks  In  the  country  and  one  of  the  longest.  We  would  sell 
yon  our  outfit  cheap  also. 

Youra  very  truly,  T.  L.  Wake. 

Rbsults  of  Farm  Drained  Swamp  Lahd  m  Eabtekn 
Caeouna 

The  following  paper  was  read  by  Mr.  B.  E.  Kice,  Industrisl  Agent 

of  the  Norfolk  Southern  Railway  at  the  semiannual  convention  of  the 
National  Association  of  Railroad  Industrial  Agents  at  St.  Paul,  Minn., 
in  May,  1916.  Mr.  Rice  was  a  moat  active  supporter  of  the  North 
Carolina  Drainage  Association,  and  intensely  interested  in  not  only  the 
reclamation  of  these  swamp  lands  but  their  utilization,  and  it  is  believed 
that  this  paper  will  be  of  great  interest  to  the  readers  of  this  report. 

Intensive  Farming  in  the  Dkainaoe  Belt  of  North  Carolina 

Bjf  B.  E,  Rick 

The  Coastal  Plain  regions  of  Eastern  North  Carolina  represent  conditions 
unknown  elsewhere  In  America.  The  geological  formation  of  the  territory 
proves  that  It  was  formerly  a  part  of  the  ocean  bed.  and  that  earth  upheaval 
and  changing  conditions  placed  the  area  a  little  above  sea  level. 

By  the  laws  of  gravitation  the  movement  of  rainfall  water  from  mountain 
top  and  the  elevated  regions  is  toward  the  seashore,  and  thus,  during  cen- 
turies of  time,  the  residual  soils  and  silt  from  the  higher  lands  to  the  west 
have  slowly  moved  eastward  and  become  a  deposit  over  the  lower  areas 
along  the  ocean  shore.  The  results  la  that  the  entire  Coaatal  Plain  section  of 
Eastern  North  Carolina  representa  a  surface  deposit  of  soil  fertility  con- 
tributed by  thousands  of  square  miles  of  territory  to  the  westward,  the 
mother  soil  base  extending  even  to  the  mountain  tops,  dividing  the  Atlantic 
slope  from  the  Mississippi  basin. 

LGVBt  SOIL 

From  the  Carolina  coast  line  the  soil  area  for  an  average  of  fifty  miles 
inland  represents  an  almost  absolutely  level  surface,  as  Indicated  by  the 


DgJi^eJoi^^OOglc 


ANKUAL  DRAIHAOX  CONVENTION 

location  o[  the  sounds  and  broad  rIverB  which  Intersect  this  entire  east  coast 
territory  at  Intervals  so  frequent  that  they  give  to  the  country  the  appear- 
ance of  a  gigantic  spider  web. 

Prominent  among  these  waterways  we  mention  the  Albemarle  Sound,  the 
Pamlico  Sound,  the  Neuse  River,  and  the  Parnllco  River.  These  represent 
natural  basins  or  waterways,  and  lying  midway  between  them  may  be  found 
a  low  ridge  or  watershed  which  directs  the  drainage  flow  toward  these  "outlet 
haslns.  To  any  one  familiar  only  with  mountains  or  upland  territory,  It 
would  be  difficult  to  appreciate  what  a  fall  of  only  one  toot  per  mile  means 
In  the  way  of  drainaRe  possibility  to  a  level  country.  In  Eastern  North 
Carolina  the  word  "uphill"  may  mean  an  elevation  not  exceeding  one  foot 
per  mile,  and  yet  this  slight  surface  variation  creates  a  drainage  possibility 
that  unlocks  the  great  agricultural  wealth  of  over  3,000,000  acres  in  North 
Carolina  alone. 

In  this  coastal  region  there  exists  a  queer  condition.  In  the  tact  that  the 
dividing  or  watershed  areas,  the  lands  with  the  greatest  elevation,  represent 
the  richest  type  of  soils  and  are  locally  known  as  "swamp  lands."  Of  a  truth 
it  may  be  said  that  the  swamps  of  Eastern  North  Carolina  are  the  hilltops, 
as  such  is  the  veritable  tact.  The  lands  lying  near  to  the  streams  or  water- 
ways, and  which  are  ol  a  lower  level,  are  almost  Invariably  the  light  gray 
soils  and  of  a  sandy-clay  type.  These  do  not  contain  more  than  the  ordinary 
amount  of  humus  usually  found  in  soils  of  that  type,  but  as  the  surface  level 
gradually  Increases,  back  from  the  water  line,  there  Is  a  change  In  the  soil 
condition  from  gray  to  black,  and  the  surface  humus  and  black  soli  depth 
increases  In  proportion  to  the  elevation  Increase,  until  at  the  dividing  water- 
shed this  black  soi!  accumulation  will  be  found  to  measure  trom  sis  to  ten 
feet  In  depth.  This  accumulation  represents  centuries  of  decaying  vegetation, 
grown  on  the  original  silt  and  deposit  soil  brought  down  trom  higher  lands 
to  the  west.  The  humus  In  this  black  soil  will  vary  trom  40  to  90  per  cent, 
the  greater  portion  of  the  areas  representing  trom  60  to  75  per  cent  of  vege- 
table matter  in  various  stages  of  decay. 


With  reference  to  the  statement  that  the  so-called  swamp  lands  of  Eastern 
North  Carolina  are  the  hilltops,  and  in  refutation  of  the  local  use  of  the 
word  "swamp,"  1  would  say  that  the  dictionary  definition  of  the  word 
"swamp"  is  "a  low  spongy  land,"  and  the  Bible  teaches  that  the  Creator  made 
all  things  for  the  best.  Inference  being  that  man  could  not  improve  on  Nature. 

Conditions  in  Eastern  North  Carolina  disprove  both  the  dictionary  and 
the  Bible  in  theory.  Not  but  what  both  are  right  In  the  true  tacts,  but  man 
Is  wrong  In  the  theory  of  application.  On  the  watershed  areas  of  Eastern 
North  Carolina  today  man  is  actually  improving  on  Nature  by  the  Installa- 
tion of  additional  drainage,  converting  the  "unOt-for-tillage"  lands  Into  a 
rich  farming  district.  These  lands  are  of  a  swampy  condition,  but  do  not 
represent  the  actual  swamp  of  dictionary  distinction. 

Only  within  recent  years  has  the  State  of  North  Carolina  had  practical 
or  elTectlve  drainage  laws,  hence  the  rich  soil  areas  of  the  Coastal  Plain  sec- 
tion have  long  remained  undiscovered  and  unappreciated.  The  law  of  supply 
and  demand,  the  rush  of  farm  land  settlement  In  the  United  States,  now 
brings  this  area  into  prominence.    This  is  due  to  the  great  possibilities  for 
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ready  drainage  and  easy  development.  Tbe  qulcknees  with  which  theae 
newly  drained  lands  come  Into  production  and  the  low  cost  of  development 
and  operating,  averaged  against  the  valuable  crop  yield,  show  ready  cause 
for  theae  lands  coming  Into  good  demand. 

As  a  rule  the  greater  portion  of  the  level  or  drainage  areas  are  covered 
with  thick  timber.  Frequently  large  areas  have  been  burned  over  by  destruc- 
tive foreat  flres,  the  greater  portion  of  the  timber  growth  helng  eliminated 
and  easy  development  conditlona  presented.  With  the  installation  ot  main 
canal  drainage  In  theae  open  land  areaa,  development  becomes  only  a  queatloD 
or  clearing  the  land  ol  reads  and  brush  and  the  removal  of  burned  logs  and 
Btumps  Bufflclent  for  rough  plowing.  Thla  clearing  usually  requires  a  per 
acre  cost  ranging  from  $4  to  $10,  after  which  the  land  can  be  rough  broken 
with  a  grubbing  plow  at  a  cost  ot  from  }2  to  |4  per  acre.  The  land  becomes 
Immediately  available  for  planting,  corn  usually  being  the  best  and  most 
successful  first  crop. 


The  development  wonder  of  the  new  lands,  however,  Is  the  subjugation  of 
the  more  thickly  timbered  portions  of  the  black  soli  areas.  In  the  hardwood 
districts  of  the  Northern  and  Western  States  the  converting  ot  timber  lands 
Into  cultivated  fleids  requires  several  years,  between  the  aie  and  the  plow, 
time  sufficient  for  the  stumps  and  logs  to  rot  away.  In  contrast  we  find  that 
the  black  soil  timber  lands  of  the  Carolina  drainage  districts  are  covered 
almost  wholly  with  gum  and  other  softwood  varieties,  quick  to  decay,  and 
nearly  all  ot  surface  root  formation. 

After  the  timber  of  milling  grade  has  been  removed,  contractors,  at  an 
average  coat  of  88  cants  per  acre,  will  cut  down  all  the  remaining  traea  of 
every  slie  and  kind.  Frequently  as  much  as  a  thousand  acres  are  cut  down 
for  a  single  development  operation.  About  the  flrat  of  May  the  entire  area 
la  set  on  Are  and  thoroughly  burned  over,  the  thicker  and  mora  dense  the 
standing  timber  supply,  the  greater  the  amount  of  fuel,  and  consequently 
the  hotter  and  more  intenae  the  fire.  This  Are  also  creates  a  rich  ash  deposit, 
thereby  making  an  Ideal  surface  condition  for  crop  growing. 

Alter  this  cut-down  timber  land  has  been  thoroughly  swept  by  fire  there 
Is  no  more  labor  or  expenditure  In  the  way  of  land  clearing  or  development 
in  the  making  ready  For  planting.  Not  a  stump,  stick,  or  log  Is  removed, 
not  a  cent  spent  tor  labor  of  any  kind  on  the  entire  propoaition.  The  land 
is  ready  for  planting  in  flrst-crop  corn.  A  gang  of  men.  with  sharpened 
sticks  as  their  only  Implements,  go  over  all  the  newly  burned  area,  make 
holes  promiscuously  among  the  stumps  and  logs,  drop  the  seed  corn  In  these 
holes,  and  cover  with  the  boot 


When  the  corn  begins  to  come  up  It  looks  as  though  it  had  In  reality  been 
planted  with  a  shotgun.  About  two  kerneils  are  planted  to  the  hole,  and 
by  not  being  in  rows,  but  scattered  here  and  there,  nearly  double  the  number 
ot  stalks  can  be  grown  upon  an  acre  than  if  the  land  was  handled  by  culti- 
vation methods.  Strange  as  the  story  may  seem,  this  crude  stone-age  method 
of  planting  Is  the  only  labor  ot  any  kind  that  is  expended  on  the  crop  until 
it  Is  time  to  gather  the  com  in  the  fall.  There  Is  no  cultivation  ot  any  kind, 
either  by  hand,  hoe,  or  team  work.    The  method  Is  known  as  growing  "stuck 
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Tbe  crop  1b  usually  gathered  by  contract  at  S  cents  per  bushel,  from  stand- 
log  corn  to  crib.  Tbe  ears  are  taken  from  the  stalk  in  the  condition  known 
as  "slip-shuck,"  and  are  cribbed  with  a  considerable  portion  of  the  huak 
BtlU  remaining  on  tbe  ear. 

When  we  stop  to  consider  that  an  acre  of  land  that  is  in  a  thick  timber 
and  jungle  condition  one  'year  will  present  to  the  development  or  owning 
company  a  full  crop  of  corn  the  following  year,  and  at  a  growing  cost  of 
about  10  cents  per  buabel  for  production,  then  the  real  meaning  of  the  word 
wonder  becomes  apparent  The  wonder  becomes  more  emphatic,  however, 
when  we  realize  that  tbe  average  selling  price  of  this  corn  la  at  least  90 
cents  at  the  farm. 

Stuck  corn  can  be  planted  at  a  cost  of  from  |1  to  |2  per  acre,  and  tbe  crop 
yield  will  average  from  40  bushels  to  60  bushelg  per  acre.  There  are  several 
instances  where  measured  acres  have  yielded  from  75  to  100  bushels,  and  other 
solid  tracts  of  200  to  300  acres  of  stuck  corn,  combining  ail  varying  condi- 
tions, have  yielded  an  average  crop  exceeding  60  bushels  per  acre. 


In  verification  of  results  obtained  from  land  development  by  stuck  corn 
methods,  we  cite  one  instance  wbere  a  9D-acre  timber  tract  was  fenced, 
ditched,  cut  down,  burned,  planted  to  corn,  the  crop  gathered  and  cribbed, 
all  at  a  total  cost  of  $2,748.  The  crop  yielded  3,964  bushels  of  shelled  corn, 
an  average  of  nearly  60  bushels  per  acre.  The  net  cash  returns  from  the  sale 
amounted  to  $3,260.  exceeding  the  entire  cost  of  land  development  and  operat- 
ing by  over  $500.  After  making  this  one  crop  of  com,  the  owner  then  sold 
the  land  for  more  than  double  Its  original  purchase  price.  One  hundred  per 
cent,  plus  $500,  for  a  one-year  investment. 

Western  com  growers  would  be  unwilling  to  concede  to  North  Carolina 
the  honor  of  wearing  the  laurels  for  greatest  per  acre  production  In  the 
United  States,  but  facts  are  already  against  the  West.  In  1911,  North  Caro- 
lina had  an  official  record  yield  of  226  bushels  of  shelled  com  per  acre.  In 
1912  one  county  in  the  drainage  belt,  oTerlooklug  Albemarle  Sound,  made  the 
record  of  223  bushels  yield  per  acre.  In  1913  one  of  the  North  Carolina  Corn 
Club  boys  made  the  record  of  192  bushels  per  acre,  grown  at  a  cost  of  only 
19  cents  per  bushel,  ranking  third  in  world's  record.  Another  boy's  record 
was  187  bushels  per  acre,  fourth  In  world  record  production  at  minimum 
coat.  On  my  own  farm  at  Wenona,  N.  C  we  made  a  yield  record  of  174 
bushels  of  shelled  corn  per  acre  at  a  production  cost  of  only  12  cents  per 
bushel.  All  of  these  quoted  records  are  In  the  drainage  district  of  Eastern 
North  Carolina,  and  along  the  line  of  the  Norfolk  Southern  Railroad. 

While  the  characteristic  location  of  the  black  soil  In  the  Coastal  Plain 
region  Is  on  the  elevated  or  watershed  areas,  the  lands  lying  nearer  the 
waterways  are  usually  of  the  lighter  or  sandy-loam  type.  These  gray  or 
sandy  soils  are  also  found  quite  extensively  a  little  farther  in,  bordering  the 
drainage  territory.  In  some  Instances  tbe  gray  lands  are  equally  as  level  of 
surface  as  the  dai^  soils,  and  are  as  greatly  In  need  of  thorough  drainage. 
Wherever  this  drainage  is  installed  the  land  proves  especially  valuable  In 
the  production  of  bright  tobacco,  yielding  a  crop  that  grades  high  in  the 
market,  and  affords  large  yields  per  acre. 

As  evidence  of  these  yields,  tbe  annual  crop  record  for  a  part  of  the  tobacco 
territory,  based  on  a  central  point  and  within  a  radius  of  thirty  miles,  show 
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that  the  tobacco  crop  of  1914  for  this  territory  alone  yielded  over  110,000,000 
pounds.  Bold  at  an  average  of  15  cents  per  pound,  a  cash  return  from  this 
limited  territory  amounting  to  $16,600,000. 


But  tobacco  la  not  the  only  farm  product  sold  from  this  territory.  Within 
this  same  radius  the  cotton  crop  of  last  year  amounted  to  over  150,000 
bales— -75,000,000  pounds,  which  at  10  cents  per  pound  would  amount  to 
(7,500.000.  The  cotton-seed  products  from  this  district  yielded  an  additional 
tl,500,000,  luahfng  a  total  cotton  crop  farm  return  of  $9,000,000  tor  the  same 
territory  that  produced  fl6,500,000  worth  of  tobacco. 

And  still  this  is  not  all.  The  great  Coastal  Plain  peanut  territory  over- 
laps a  portion  of  the  tobacco  belt  to  an  extent  that  at  least  another  million 
dollars'  farm  crop  returns  can  be  credited  to  this  same  area.  Neither  must 
we  forget  that  quite  a  portion  of  this  area  is  In  the  potato  and  early  trucking 
belt.  Our  (arm  flgurea  must  have  an  additional  upward  boost  of  more  than 
$2,000,000  as  actual  record  returns  from  trucking. 

We  must  not  overlook  the  live  stock  and  meat  produced  and  sold  from 
this  same  tobacco  territory.  Although  live  atock  production  Is  somewhat 
limited,  nevertheless  almost  every  farm  sells  its  quota  of  hogs  and  cattle. 
This  Is  especially  true  In  the  peanut  producing  territory.  At  low  calculation 
the  meat  products  from  the  tobacco  farms  will  add  a  half  million  to  our 
figures— and  Just  as  we  begin  to  realize  the  astounding  total  from  this  little 
tobacco  belt  In  the  drainage  district,  an  old  hen  Joins  in  the  money  music 
with  a  loud  cackle,  reminding  us  that  another  half  million  In  returns  must 
be  reckoned  with  out  of  respect  to  the  hen  Industry. 

Putting  together  our  little  column  of  figures,  we  find  that  the  crop  output 
from  the  farms  in  this  thirty-mile  radius,  surrounding  one  common  center, 
farm  sales  of  tobacco,  cotton,  truck,  peanuts,  meat,  and  poultry  products 
will  amount  to  over  $30,000,000  as  actual  cash  returns  received  by  the  farmers 
in  a  district  not  exceeding  sixty  miles  square. 

The  crop  returns  as  quoted  only  refer  to  a  small  portion  of  Eastern  Caro- 
lina drainage.  Another  county,  small  area  of  about  SOO  square  miles,  pro- 
duces more  strawberries  than  any  other  county  in  the  world.  Another  county 
In  the  drainage  belt  holds  the  world's  record  tor  the  largest  output  of  tube- 
rose bulbs,  one  firm  alone  shipping  more  than  two  million  bulbs  in  a  single 
season.    All  this  in  territory  that  but  tor  drainage  would  be  of  little  value! 

PECULIAB    CHABACTEfllSTIC 

A  peculiar  characteristic  of  the  drainage  lands  of  the  Carolina  Coastal 
Plain  Is  their  adaptability  to  varied  crop  production.  The  drainage  farmer 
is  not  restricted  to  one  or  two  staple  crops,  but  he  can  as  successfully  grow 
all  the  products  of  the  South,  and  he  can  outrival  tbe  northern  farmer  In  the 
production  of  some  of  his  few  favorite  specialties.  We  have  already  captured 
the  national  banner  for  record  corn  production,  both  In  yield  and  cost,  and 
other  crop  record  banners  are  in  easy  reach. 

Our  tobacco  farmers  are  all  getting  rich.  Why  not?  We  have  records  for 
1914  showing  where  twenty  acres  ot  tobacco  yielded  an  average  of  1,200 
pounds  per  acre,  with  an  entire  crop  average  selling  price  of  25  cents  per 
pound,  an  acreage  cash  value  ot  $3D0.  not  Just  for  one  acre,  but  for  a  farm 
average  of  twenty  acres.    We  can,  and  do,  produce  tobacco  for  $50  per  acre. 
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Cotton  production  In  tbe  drainage  territory  vlll  double  tbe  State  average 
yield  per  acre,  and  North  Carolina  ranks  near  the  top  In  cotton  growing - 
average. 

Peanuts  represent  another  proBtable  crop,  and  the  producing  territory  Ilea 
wholly  in  the  eastern  or  drainage  portion  of  the  State.  The  average  yield 
for  an  acre  of  peanuts  is  GO  bushels,  weighing  22  pounds  per  bushel,  and  3 
cents  will  represent  the  average  farm  selling  price  per  pound.  Qovernment 
statistics  quote  the  annual  peanut  crop  yield  for  North  Carolina  as  over  six 
mlltion  bushels,  valued  at  over  four  million  dollars.  Peanuts  are  easy  to 
grow,  are  not  a  heavy  drain  on  tbe  soil,  and  tbe  light  sandy  lands  bordering 
along  the  waterways  are  readily  adapted  to  growing  this  crop. 

We  have  referred  to  growing  profitable  crops  of  corn,  cotton,  tobacco,  and 
peanuts.  These  only  serve  as  a  good  heading  to  the  list.  The  live-stock 
man,  who  desires  heavy  yields  of  forage  crops  with  which  to  fill  his  silo,  will 
find  the  drainage  district  of  Eastern  North  Carolina  an  El  Dorado  land. 
Nowhere  else  can  be  grown  such  large  yields  of  cowpeas  and  soja  beans,  for 
either  hay  or  grain.  Two  crops  of  this  forage  can  be  grown  In  a  single 
season,  and  on  the  same  acre;  or  a  crop  of  Irish  potatoes  can  be  grown  first, 
to  be  followed  by  a  crop  of  peas  or  beans,  either  for  hay  or  seed.  A  single 
crop  of  this  pea  and  bean  hay  will  easily  yield  two  tons  per  acre,  selling  at 
the  farm  for  (20  or  more  per  ton.  In  quality  this  Iiay  will  rank  with  alfalfa, 
either  in  feed  value  or  In  preference  by  the  animal.  Where  peas  and  beans 
are  grown  for  seed,  the  crop  is  exceptionally  profitable,  selling  as  high  as  f  l.GO 
to  JZ  per  bushel,  and  yielding  from  40  to  50  bushels  per  acre. 

Western  alfalfa  growers  claim  for  their  crop  that  It  can  be  grown  on  rolling 
or  upland  only.  In  Eastern  North  Carolina  we  are  successfully  growing 
alfalfa  only  four  feet  above  sea  level,  six  cuttings  per  season,  and  with  an 
average  total  yield  of  five  tons  per  acre. 

A  favorite  green  pasturage  crop  and  one  well  adapted  to  the  drainage  belt 
is  winter  oats.  This  crop  may  be  sown  in  September,  used  for  pasturaje 
during  the  winter,  and  with  the  coming  of  spring  will  make  an  excellent 
crop  of  either  hay  or  grain,  and  can  still  be  followed  with  a  crop  of  com  or 
hay  crop  of  peas  or  beane. 

Staple  farm  products  and  live  stock  are  not  the  only  crops  to  which  the 
Carolina  drainage  belt  Is  adapted.  Irish  and  sweet  potatoes,  cabbage,  straw- 
berries, and  other  like  trucking  crops  do  exceptionally  well,  and  the  quickness 
with  which  these  products  can  be  moved  to  the  eastern  city  markets  make 
trucking  an  attractive  feature  in  drainage  belt  farming. 

In  connection  with  the  great  trucking  possibilities  of  Eastern  North  Caro- 
lina, a  frequent  Inquiry  is  why  there  have  remained  such  vast  areas  of  undC' 
veloped  lands,  and  why  the  poBalbllltles  of  the  section  are  so  little  known 
elsewhere.  The  query  is  logical,  the  explanation  equally  so — Inefficient  drain- 
age and  Insufficient  population.  Only  six  years  ago  North  Carolina  adopted 
its  first  drainage  law.  Without  adequate  drainage  the  development  of  the 
greater  portion  of  tbe  Coastal  Plain  country  was  an  Impossibility. 

Another  fact  to  be  borne  in  mind  Is  that  North  Carolina  had  no  subsidized 
railroads,  favored  with  land  grants,  assuring  earnest  and  prolltabie  railroad 
organization  efforts,  to  obtain  settlers  for  this  land.  Furthermore,  all  the 
Southern  States  were  so  Impoverished  by  the  war  that  they  were  necessarily 
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slow  In  recovering  from  Its  effects.  At  the  beglnnlns  ot  the  War  Between 
the  States  North  Carolina,  had  a  total  voting  population  of  only  116, 000,  yet 
she  contributed  from  her  citizenship  124.000  soldiers  to  the  Confederate  Arm]' 
and  9,000  to  the  Union  Army,  a  total  of  nearly  133,000  soldiers  from  a  voting 
population  of  only  115,000.  With  the  close  of  the  war  over  40,000  of  these. 
soldiers  were  counted  among  the  lost;  nearly  one-third  of  her  citizenship. 
No  other  State,  either  North  or  South,  had  a  condition  even  approaching 
this  record.  Many  years  were  required  to  recover  from  this  great  loss  of 
population  handicap  and  to  bring  the  State  Into  Its  rightful  producing  power, 

Aa  a  summary  of  results  and  possibilities  in  the  way  of  Intensive  farming 
In  the  Eastern  Carolina  drainage  belt.  I  might  say  that  wo  are  as  yet  only 
knocking  at  the  doorway  of  investigation,  no  one  mind  having  fathomed  the 
measure  of  varied  production  possibilities.  North  Carolina  was  the  only 
State  In  the  Union  able  to  fill  every  blank  in  the  census  report;  the  only 
State  with  a  crop  production  so  varied  as  to  be  able  to  furnish  statistics  to 
conform  with  every  Inquiry;  the  State  where  the  apple  meets  the  orange. 
North  Carolina  holds  the  grand  prize  cup  won  at  the  National  Apple  Show 
over  all  competitors,  and  also  holds  the  gold  medal  for  the  best  box  of  home- 
grown oranges  In  competition  with  both  Florida  and  California, 

Columbus  discovered  America  over  lour  hundred  years  ago,  but  the  possi- 
bilities ot  the  Old  North  State  are  only  Just  being  discovered. 

Mk.  Pkatt:  I  regret  to  say  that  Dr.  Hill,  President  of  the  North 
Carolina  College  of  Agriculture  and  Mechanic  Arts,  is  unable  to  be 
with  us  today,  but  we  have  with  us  Professor  M.  E.  Sherwin  as  his 
representative. 

Pbofbssok  M.  E.  Sherwin,  of  the  College  of  Agriculture  and  Me- 
chanic Arts: 

Oentlemen  of  the  Convention: — Dr.  Pratt  has  eiplalned  why  I  am  here  as 
well  as  I  could  do  it  myself.  Before  beginning  my  subject  I  wish  to  say  that 
I  have  neither  lecture  nor  notes.  You  could  search  me  without  finding  any, 
so  let  us  proceed  to  get  down  to  the  subject  which  I  believe  is  put  on  the 
program  as  "Address." 

If  Dr.  Hill  had  been  able  to  come  he  would  have  made  a  good  talk,  one  both 
interesting  and  Instructive.  If  I  had  received  due  notice  that  I  was  to  come 
on  the  program,  I  should  have  taken  a  subject  closely  related  to  the  others 
we  have  bad  this  afternoon.  I  may  say  a  few  words  about  tile  drainage 
before  1  close. 

Especially,  however,  I  bring  to  the  Association  a  message  of  good  will 
from  the  college.  Dr.  Hill  would  have  done  this,  and  perhaps.  Inasmuch  as 
I  have  charge  of  the  drainage  work  as  one  division  of  the  soils  work  ot  the 
college,  it  may  be  appropriate  that  1  bring  to  this  Drainage  Convention  the 
good  will  of  the  college  and  that  I  should  tell  you  something  of  the  work 
that  we  are  doing.  We  sympathize  with  you  in  your  troubles;  we  rejoice 
with  you  m  your  progress;  we  work  with  you,  perhaps  along  slightly  dlfferer; 
lines  from  yours,  but  nevertheless  we  all  work  for  the  upbuilding  of  the 
lands  of  North  Carolina  by  means  of  drainage. 

The  college  and  the  Department  of  Agriculture  may  be  said  to  be  first 
cousins.  The  latter,  in  cooperation  with  the  United  States  Department  of 
Agriculture,  maintains  on  its  staff  two  men  who  for  several  years  have 
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devoted  their  wbole  time  to  draln&s^,  working  out  drainage  ayetems  tor  tbe 
farmers,  calculating  coat,  and  giving  other  asalatance  and  advice  where  it 
has  been  needed.  It  was  a  member  of  the  college  staff  who,  because  of 
demands  made  by  the  farmers  for  fleld  and  engineering  aaalatance  and 
because  of  the  impossibility  of  absenting  himself  from  college  claaaes,  first 
advocated  the  maintaining  of  men  In  auch  a  capacity.  Whether  or  not  this 
haatened  the  time  ot  their  coming,  I  am  glad  to  say  that  the  men  have  done 
good  work.  The  papera  which  have  just  been  presented  on  "Tile  Drainage" 
reflect  tbe  quality  ol  the  work  which  these  men  have  done,  though  most  of 
their  work  haa  been  of  the  field  and  office  rather  than  of  the  literary  order. 

In  the  college  we  aim  to  give  those  students  who  take  the  drainage  courae 
a  knowledge  of  the  benefits  and  methods  of  drainage.  The  benefits  they 
know  to  some  extent  when  they  come  to  us,  but  the  logical  reasons  lor  the 
benefits  they  do  not  know;  neither  do  they  know  the  technique. 

The  Information  which  we  give  ihem  la  both  practical  and  theoretical. 
Not  only  do  we  stand  before  them  and  talk  tb  them  as  I  am  talking  to  you 
now,  but  we  take  them  to  the  fleld  tor  fleld  practice,  and  to  the  office  where 
their  field  notes  are  worked  Into  plans;  then  back  to  the  field  to  put  the 
plans  Into  operation.  We  take  men  with  no  practical  knowledge  ot  drainage 
and  make  them  proficient  In  the  use  of  drainage  levels  and  other  drainage 
Instruments  and  Implements,  bo  that  when  they  leave  college  they  are  ready 
to  do  something  for  the  State  by  means  of  drainage.  We  take  the  men  to 
the  ditch  and  teach  them  to  dig  and  to  grade  the  ditch  so  that  they  may 
later  be  able  to  superrise  their  own  work  or  demonstrate  to  others.  It  is 
ever  our  ideal  to  make  these  men  competent  not  only  to  perform  the  engineer- 
ing features  in  an  approved  manner  and  to  lay  the  tile  carefully  In  the  right 
manner  after  the  ditches  have  been  dug,  hut  to  Insure  by  a  thorough  course 
In  the  principles  of  soils  that  no  plans  will  be  put  In  operation  which  will 
be  In  any  way  unsatisfactory.  It  la  the  knowledge  making  the  latter  pos- 
sible which  should  distinguish  our  students,  on  the  one  hand,  from  the 
engineer  with  knowledge  only  of  the  handling  of  engineering  Instruments 
and  maps;  and  on  tbe  other  hand,  from  tbe  laborer  with  knowledge  only  of 
how  to  dig  the  ditch  and  lay  the  tile  after  the  lines  have  been  determined 
for  him.  Here  la  the  man  that  above  all  others  will  be  able  to  do  the  work 
In  the  best  way  poaalble  and  know  enough  to  leave  undone  work  which 
would  not  be  profitable. 

There  la  one  statement  In  the  address  of  Mr.  Small  that  I  should  like  to 
use  as  the  text  for  a  short  sermon  to  the  Convention.  That  is  what  he  said 
concerning  the  lack  ot  confidence  among  the  rank  and  flte  ot  tarmers  in 
drainage  projects,  good  roads,  etc.  I  realize,  aa  Mr.  Small  doea  and  as  you 
men  do,  that  we  do  not  have  the  entire  confidence  of  the  farmers.  It  we  did 
there  would  be  more  preaent  with  ua  today.  To  gain  their  confidence  we 
muat  give  them,  through  this  Drainage  Aaaoclation,  facts  regarding  the 
Improvement  of  their  land  by  means  of  drainage,  and  these  facts  muat  be 
given  to  them  In  a  way  that  they  can  be  appreciated.  It  we  can  show  them 
that  these  Improvements  upon  which  we  theorize  can  be  made  realities,  1 
believe  we  will  have  their  confidence. 

J  hope  that  this  Association  before  another  year  will  effect  such  an  organi- 
zation as  to  aid  In  bringing  the  farmers  together  In  this  Convention.  There 
win  be  some  resolutions  presented  to  the  Aaaoclation  In  due  time  that,  it 
adopted  and  put  Into  operation  will,  we  hope.  Interest  many  practical  tarmers 
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in  tbe  work  of  tbfsi  Assocfatlon  and  bring  tbem  to  active  work  In  Ita  con- 
vent Ions. 

It  Is  time  now  for  me  to  begin  tbe  subject  of  'Tile  Drainage,"  If  I  am  to 
speak  on  tbaC  subject  at  all,  but  I  fear  to  start  on  aucb  a  broad  subject 
vrithout  some  definite  outline  to  atop  me.  To  IHuHtrate  the  danger  ot  aucb  a 
proceeding — one  afternoon  not  man;  weeks  ago  when  one  of  my  claaaes  was 
scheduled  for  a  tour-hour  period  In  the  field.  It  begaii  ratnlag  so  that  we  could 
not  go  to  the  field.  There  were  only  the  alternatives  of  lecturing  or  dis- 
missing the  class,  I  chose  the  former  and  lectured  to  the  men  for  three  and 
a  quarter  hours  straight.  You  will  hardly  believe  me,  but  the  men  retained 
their  Interest  for  that  length  of  time.  I  wonder  how  many  of  you  would 
like  to  have  me  start  now  on  tbat  same  subject.  1  shall  not  do  It,  but  will 
ask  that  wben  the  proceedings  of  this  Drainage  Convention  are  printed,  you 
thoroughly  study  tbe  address,  "Tile  Drainage,"  by  Mr.  Lynde.  I  consider 
that  a  most  admirable  and  timely  paper. 

I  thank  you  for  tbis  opportunity  of  appearing  before  you. 

Mr.  N.  H.  Harbison,  Sr.  : 

Mr.  President  and  Gentlemen  of  tke  Convention: — Pardon  me  for  referring 
to  myself  a  few  momenta.  By  way  of  criticism  among  people  who  are  opposed 
to  development  of  our  country,  I  am  a  great  apostle  to  drainage.  They  look 
upon  it  in  a  way  of  reproach,  but  I  recognize  It  as  an  honor  to  myself. 

There  are  two  classea  of  people  In  the  world— one  Is  the  talking  kind,  and 
the  other  Is  tbe  working  kind.  The  talking  kind  Is  always  waiting  for  some- 
thing to  turn  up — the  doing  kind  are  Inspired  by  tbat  zeal  tbat  will  enable 
them  to  turn  up  something.  All  big  things  emanate  from  little  ones.  All  big 
undertakings  move  slowly.  Like  a  great  stone  let  down  from  the  top  of  the 
mountain,  It  makes  alow  progress  at  flrst,  but  It  bounds  and  rebounds  and 
acquires  additional  momentum  as  It  rolls  until  It  carries  everything  before  it. 
At  no  distant  day  If  our  friends  do  not  feel  willing  to  fight  for  us  in  our 
drainage  battles,  we  say  to  them,  "get  out  of  the  way.  for  we  are  coming 
and  win  run  right  over  you." 

Dr.  Pratt  wanted  me  to  make  some  report  In  reference  to  Conaby  Creek 
District,  This  Is  located  In  Washington  and  Beaufort  counties.  Mr.  Small 
held  a  Farmers'  Educational  Meeting  In  the  courthouee  of  Plymouth  In  the 
month  ol  August,  190S.  Mr,  J.  O.  Wright,  of  the  United  States  Department 
of  Agriculture,  was  there  on  that  occasion.  Dr.  Pratt  was  there,  and  he  told 
us  of  hlB  experience  in  the  west  and  that  it  was  once  a  dense  wilderness 
like  ours,  and  bow  they  applied  their  energies  and  made  that  country  bloom 
like  a  rose.  He  filled  us  all  up  with  enthusiasm.  After  be  got  through  he 
said  anyone  present  who  wanted  to  ask  questions  was  at  liberty  to  do  so. 
I  got  up  and  said,  "Mr.  Wright,  my  neighbors  and  myself  have  owned  adjoin- 
ing lands  of  the  corporations  that  own  tbis  great  Dismal  Swamp  that  you 
have  been  talking  about  that  is  so  fertile.  There  are  probably  10,000  acres  of 
land  that  are  practically  worthless  in  this  section,  perhaps  with  the  exception 
of  the  timber  that  is  on  it,  and  most  of  the  timber  bas  been  cut  oft,  and  I 
want  you  to  tell  us  how  we  can  develop  tbat  land  unless  we  can  get  that 
corporation  that  owns  the  large  areas  of  tbat  land  to  cooperate  with  us."  He 
said.  "You  cannot  do  it  unless  you  can  get  tbe  Legislature  of  North  Carolina 
to  pass  a  general  drainage  law,  and  then,  if  you  possibly  can  get  together, 
let  there  be  unanimity  among  you  and  you  can  control  this  corporation  and 
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make  them  belp  you  develop  that  country."  Mr.  Qaylord,  whose  name  bas 
been  erased  from  the  marchlDg  of  time  and  enrolled  with  the  catalogue  of 
the  dead,  prepared  a  petition  and  asked  me  to  work  out  what  la  well  known 
aa  the  Conaby  Creek  Drainage  District  In  Washington  County  and  Beaufort 
County,  No.  1.  we  went  throueh  the  neceaeary  preliminaries  as  the  law 
required.  The  agents  and  the  corporations  said  it  would  be  better  for  us  to 
serve  notice  on  the  corporations  to  make  them  parties.     We  did  this. 

The  clerk  wrote  to  Dr.  Pratt  to  send  us  a  United  States  Bnginear,  and  he 
sent  blm.  The  viewers  were  appointed.  They  accompanied  him.  They  went 
over  that  territory  and  made  a  favorable  report  and  their  findings  were 
accepted  by  tbe  clerk  of  the  court.  A  flna]  bearing  was  given  and  proper 
notice,  and  on  that  day  not  a  single  citizen — and  there  were  IIS  in  the  dis- 
trict— objected.  It  was  passed,  but  the  companies  or  corporations  reserved 
the  right  of  appeal.  The  commissioners  were  elected  as  tbe  law  authorised 
in  section  442  of  190S.  T  was  one  of  the  commissioners  appointed  by  the 
clerk  of  the  court,     I  was  elected  chairman  of  that  board. 

In  tbe  Jurisdiction  of  my  duty  and  advertising  the  district  as  the  law  re- 
quires, the  United  States  Engineer  put  me  in  correspondence  with  118  dredge 
companies  of  the  United  States.  I  got  my  attorneys  to  notify  them,  stating 
that  we  bad  a  contract  to  let.  We  had  the  right  to  reject  all  bids,  and  anr 
bid  that  exceeded  the  estimated  cost  of  tbe  engineer  and  viewers  was  not  to 
be  considered.  Mt.  John  Wilkinson  put  in  his  bid  and  put  In  a  bid  lower 
than  the  estimated  coat.  The  Brett  Engineering  and  Contracting  Company 
also  put  In  a  bid,  and  we  rejected  all  of  tbelr  bide  and  advertised  again,  and 
at  the  third  letting  tbe  Brett  Engineering  and  Contracting  Company  was 
tbe  last  and  lowest  bidder,  and  they  were  awarded  the  contract  for  flOO,000. 

The  John  L.  Roper  Lumber  Company  and  the  Roanoke  Railroad  Liumber 
Company  enjoined  the  board  from  selling  the  bonde  until  they  could  be 
heard  on  their  appeal.  The  Brett  Engineering  and  Contracting  Company 
employed  Mr.  Pruden  and  Mr.  Martin  to  represent  their  interest  In  tbe  courts 
Of  North  Carolina.  They  put  on  the  evidence  that  the  expense  would  be 
greater  than  the  profits,  not  considering  the  reports  of  the  engineers  and 
viewers  and  the  wishes  of  tbe  citizens  to  tbe  number  of  IIS  In  that  district. 
They  claimed  that  we  did  not  put  on  any  evidence.  Mr.  Pruden  claimed 
that  the  findings  of  that  court  and  tbe  evidence  of  the  ll'S  owners  was  all 
the  evidence  that  they  needed  before  that  court.  The  Jury  brought  In  a 
verdict  in  favor  of  the  corporations.  We  appealed  to  the  Supreme  Court  of 
North  Carolina  and  the  Court  threw  it  out,  and  it  leaves  today  a  burden 
upon  the  Conaby  Creek  Drainage  District  of  about  |5,000.  We  borrowed 
about  82,000  to  pay  for  cutting  out  the  right  of  way  lor  a  distance  of  38 
miles.  We  had  a  meeting,  and  Mr.  Elliott  was  there,  Mr.  Eason  was  there, 
Mr.  Qeorge  Boyd  was  there,  superintending  that  work;  and  they  said  that 
if  that  land  was  ever  drained  that  was  tbe  way  It  would  have  to  be  drained. 
Mr.  Brett  said  alter  they  were  taken  out,  "Now  you  wilt  have  to  reassess 
tbe  citizens  to  get  tbe  money  to  help  me  cut  the  canal."  It  was  more  than 
we  could  stand.  It  was  doubling  their  assessments,  and  it  has  been  lying 
in  that  condition  now  for  two  or  three  years,  and  still  this  Is  called  Justice 
here  under  your  Drainage  Laws.  At  our  last  Convention  I  was  in  feeble 
health,  but  I  wrote  a  letter  to  Dr.  Pratt  right  before  that  Convention.  Mr. 
Rice  sent  us  word  that  at  no  distant  date  they  would  help  ua  to  develop  this 
land.    The  State  of  North  Carolina  loaned  us  f  2,000  to  pay  for  the  preliminary 


Digitized  Ci^vjOOgle 


EIGHTH  ANNUAL  DEAINAUE  CONVENTION  75 

Burvoy.  The  banka  loaned  us  $2,000,  and  if  the  corporations  will  not  Join  ub 
in  paying  It,  our  people  would  be  much  better  off  If  Dr.  Pratt  and  Mr.  Small 
had  not  induced  UB  to  enter  upon  a  debt  ol  $6,000,  which  Is  now  proving 
a  burden. 

Now  I  would  say  In  all  good  feelings  to  Mr.  Small — and  I  love  and  revere 
his  name  as  much  as  any  man  In  North  Carolina — we  hope  they  are  golag 
to  Join  us  and  help  us  to  develop  the  country  to  our  benefit  and  their  beneflt 
and  the  beneflt  of  the  railroads  and  the  John  L.  Roper  Lumber  Company, 
so  that  we  can  take  that  body  of  35,000  acres  of  land  and  clear  down  to  Roper, 
and  help  us  to  make  something  out  ot  it. 

Mr,  Wilkinson  has  not  got  a  foot  of  land,  and  the  John  L.  Roper  Lumber 
Company  have  not  any,  that  Is  better  than  ours,  and  it  la  lust  as  good  as  any 
in  the  United  StateB.  The  engineers  have  told  me  that  they  never  atrucli 
a  better  piece  of  land  In  all  of  their  work.  (Darkness  prevented  further 
report  of  this  speech.) 

WEDNESDAY,  DECEMBER  1 

(On  Board  Boat  to  Swanquarter) 

Reports  of  Committees 

COUUtTTEB   ON    REaOLUTIONa 

The  people  of  North  Carolina  are  to  be  congratulated  on  the  splendid 
progress  made  In  the  drainage  of  the  swamp  and  overflowed  lands  of  the 
State  through  the  operation  of  the  North  Carolina  Drainage  Law,  which  has 
constantly  Increased  the  wealth  of  the  State.  Looking  back  upon  the  con- 
dltlouB  which  prevailed  seven  or  eight  years  ago,  we  are  pleased  to  see  the 
change  of  sentiment  toward  drainage  as  well  as  the  remarkable  appreciation 
shown  toward'  good  roads  and  other  progressive  movements  of  the  State, 
We  realize  that  all  these  progresBlve  movements,  particularly  drainage  and 
good  roads,  are  mutually  helpful,  and  that  auccess  In  one  must  necessarily 
increase  the  elDclency  of  the  other:  Therefore,  be  it 

Resolved,  That  whereas  It  la  universally  recognized  that  efficient  drainage 
o(  the  roadbed  Is  one  of  the  flrat  essentials  In  the  conatructlon  Of  good  high- 
ways, and  the  work  of  this  Association  Is  to  that  extent  necesaarily  Identifled 
with  highway  Improvement,  that  an  earneat  Invitation  be  extended  all  high- 
way engineers  and  road  superintendents  of  the  State  to  attend  the  next  and 
succeeding  meetings  of  this  Association,  and  the  sympathetic  aid  of  the  State 
Highway  Commission  is  requested  to  this  end.  and  that  a  copy  ot  this  resolu- 
tion be  forwarded  to  the  State  Highway  Engineer  with  a  request  that  he  lay 
same  before  the  State  Highway  Commission, 

Reiolved,  That  this  Association  recognizes  the  valuable  assistance  of  the 
cobperatlon  of  the  OfBce  ot  Public  Roads  and  Rural  Engineering  ot  the 
United  States  Department  of  Agriculture,  In  the  furtherance  of  the  drainage 
movement  and  the  organization  of  drainage  districts  since  the  enactment  of 
the  State  Drainage  Law.  The  detail  of  a  representative  ot  the  Department 
tor  exclusive  service  in  this  State  has  been  of  exceedingly  great  value  in 
disseminating  intormatlon  and  making  preliminary  Investigations  as  to  the 
feasibility  of  drainage  in  many  sections.  This  Association  takes  pleasure 
In  acknowledging  this  obligation  and  In  expressing  Its  thanks  to  the  United 
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States  Department  of  Agriculture;  and  requests  the  Secretary  of  the  Associa- 
tion to  forward  a  cop;  of  this  resolution  to  the  Secretary  of  Agriculture. 

Resolved,  That  the  extension  of  drainage,  both  In  the  organization  of  drain- 
age districts  and  the  drainage  of  Individual  farms,  demands  an  Increased 
number  of  drainage  engineers  competent  to  advise  and  make  plans  for  effec- 
tive drainage.  This  Association  recognizes  the  Instruction  now  offered  as  a 
part  of  the  curriculum  at  the  North  Carolina  College  of  Agriculture  and 
Mechanic  Arts  In  the  various  phases  of  drainage,  but  expresses  the  opinion 
that  this  college  course  may  proQtably  be  extended.  This  Association,  there- 
fore, recommends  that  the  course  In  drainage  at  the  North  Carolina  College 
of  Agriculture  and  Mechanic  Arts,  which  Is  preeminently  the  college  tor  the 
teaching  of  agriculture,  shall  he  so  enlarged  as  to  meet  the  present  and 
future  demands  for  the  drainage  of  our  wet  lands;  that  the  authorities  of 
this  college  are  Invited  to  send  as  a  delegate  to  the  Annual  Convention  of 
this  Association  at  least  one  representative  of  the  student-body,  pursuing  the 
current  course  in  drainage;  that  a  copy  of  this  resolution  he  forwarded  to 
the  president  of  the  college,  and  also  a  copy  to  the  president  of  the  Agri- 
cultural Club  at  the  college. 

Resolved,  That  this  Association  go  on  record  in  expressing  Its  appreciation 
of  the  work  ot  the  North  Carolina  Qeologlcal  and  Economic  Survey,  not  only 
In  forwarding  the  drainage  and  good  roads  work  of  the  State,  hut  in  the 
development  and  advertisement  of  the  natural  resources  of  North  Carolina. 

Resolved,  That  the  North  Carolina  Drainage  Association  shall  have  two 
Vice-Presidents  at  large,  one  to  be  charged  with  the  interests  of  tile  and  farm 
drainage  and  the  other  with  the  Interests  of  the  district  drainage  of  the 
State  and  In  the  Conventions  of  the  North  Carolina  Drainage  AssocUtion. 

Resolved,  That  the  North  Carolina  Drainage  Association  shall  have  a  stand- 
ing Publicity  Committee  of  one,  whose  duty  it  shall  be  to  cooperate  with  the 
Secretary  of  the  Association  in  advertising  the  work  and  In  bringing  the 
results  of  drainage  to  the  notice  of  the  public. 

Resolved,  That  this  Convention  expresses  its  deep  regret  at  the  death  of  our 
esteemed  former  member,  Mr.  B.  E.  Rice,  Industrial  Agent  of  the  Norfolk 
Southern  Railroad,  and  Its  appreciation  of  his  talthtul  work  In  cooperation 
with  this  Association  in  the  development  of  the  State;  and  the  Secretary  Is 
herewith  requested  to  extend  the  condolences  of  this  Association  to  the 
bereaved  family. 

Resolved.  That  this  Association  extends  thanks  to  the  city  of  Belhaven 
and  Its  officials  for  the  hearty  welcome  and  support  given  the  delegates  to  the 
Convention:  to  the  Belhaven  Board  of  Trade,  the  Board  of  County  Commis- 
sioners of  Beaufort  County,  to  the  citizens  of  Belhaven  and  Beaufort  County 
for  the  warm  hospitality  and  the  many  courtesies  extended  to  our  delegates, 
and  to  the  newspapers  of  Beaufort  County  tor  advertising  and  reporting  the 
Convention. 

Resolved.  That  the  thanks  of  this  Association  he  extended  to  the  Norfolk 
Southern  Railroad  tor  Its  courtesy  In  providing  a  special  train  for  the  con- 
venience of  delegates. 

Resolved,  That  we  extend  to  the  people  of  Hyde  County  our  thanks  and 
appreciation  tor  providing  the  means  by  which  we  were  enabled  to  visit  the 
Lake  Mattamuskeet  Drainage  District  and  partake  of  their  generous  hospi- 
tality. 
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The  report  of  the  Conunittee  on  Kesolutiona  was  receivei]  and  the 
resolutionB  were  unanimously  adopted. 

Committee  os  Nominations  asd  Nbxt  Ueetino  Puce 

We,  the  Committee  on  Nomination  of  OScera  and  Next  Meeting  Place,  beg 
leave  to  submit  our  report  as  follows: 

Place  for  next  meeting Qreensboro 

For  Presldeut Mr.  P.  H.  Johnson  ol  Pantego 

Por  Secretary  and  Treasurer Mr.  Joseph  Hyde  Pratt  of  Chapel  Hill 

For  First  Vice-President,  In  charge  of  District  Drainage, 

Mr.  M.  W.  Thompson  of  Greensboro 
For  First  Vice-President,  In  charge  of  Tile  Drainage, 

Professor  M.  E.  Sherwln  of  West  Raleigh 


VICE-PRESIDEKTS  OF  NORTH   CAROLINA  OBAINAOE   ASBOCIATIOH 

191E-16 
County  Name  AASres* 

Beaufort  J.  A.  Wilkinson Belhaven,  N.  C. 

Bertie  J.  W.  Cooper Windsor,  N.  C. 

Bladen    0.  L,  Clark Clarkton,  N.  C. 

Brunswick  J.  Ed  Taylor Southport,  N.  C. 

Cabarrus    J.  Lee  Crowell Concord,  N.  C. 

Caldwell Dr.  A.  A.  Kent Lenoir,  N.C. 

Camden    .^..W.  O.  Perebee Gregory.N.C. 

Catawba  T.  L.  Hannsucker Conover,  N.  C. 

Carteret  , Chas.  S.  Wallace Morehead  City, N.C. 

Chowan    W.  S.  Prlvott Edenton.N.C. 

Cleveland  Q.  F.  Hambrlgtat Kings  Mountain,  N.  C. 

Columbus Jos.  A.  Brown Chadbourn,  N.  C. 

Craven    R.  E.  Snowden Snowden,  N.  C. 

Cumberland  W.  A.  Beard Fayettevllle  (H.  P.  D.),N.  C. 

Currituck  R.  0.  Bagley Moyock.N.C. 

Duplin G.  O.  B,  Parker '. Chinquapin,  N.  C. 

Edgecombe    Zeno  Moore  Whltakers.N.  C. 

Forsyth N.  L.  Cranford Winston-Sale m,  N.  C. 

Gaston    J.  P.  McArver GastoDia,  N.  C. 

Oullford  W.  C.  Boren Qreenaboro,  N.  C, 

Halifax John  L.  Patterson Roanoke  Rapids, N.C, 

Harnett    J.  C.  Clifford Dunn, N.C. 

Hertford    R.  L.  Phelps Ahoskle,  N.  C. 

Hyde  D.  H.  Carter.-. Falrlleld,  N.  C. 

Iredell    Z.  V.  Turlington StatesviUa,  N.  C. 

Lenoir  ..,.C.  W.  Hodges KInston.N.C. 

Lincoln  W.  A.  Graham LIncolnton,  N.  C. 

Mecklenburg W.  D.  Alexander Charlotte,  N.  C. 

New  Hanover C.  R.  Van  Leuven Wilmington,  N.  C. 

Orange   H.  M.  Berry Chapel  Hill,  N.  C. 

Pasquotank W.  J.  Cohoon ^ Elizabeth  City,  N.C. 

Pender   W.  A.  Brown Rocky  Point,  N.  C. 
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County  Name  Address 

Perquimans  A.  R.  Wlnalow Wlnfall.N.C. 

Pitt J.  R,  BarDblll OreeuvlUe,  N.  C. 

Robeson  D.  B.  McNeill Lumberton,  N.  C. 

Rowan    P.  H.  Bernhardt Salisbury,  N.  C. 

Ruthertord W.  C.  McRorle Ruthertordton,  N.  C. 

Sampson W.  C.  Tew Huntley.  N.C. 

Tyrrell  E.  B.  Hopkins Columbia,  N.  C. 

Wake    M.  B.  Sherwin West  Raleigh.  N.  C. 

Washington  C,  W.  Mengel Belhaven,  N.  C. 

Wayne    P.  K.  Borden,  Jr Goldsboro,  N.  C. 

Wilson    J.  C.  Cowley Wilson,  N.  C. 

The  report  of  the  Committee  on  Nominationa  and  Next  Meeting 
Place  was  received  and  the  officers  were  unanimously  elected.  The  Con- 
vention also  voted  to  hold  the  1916  Convention  at  Greensboro. 

The  Committee  on  Membership  and  Credentials  reported  114  dele- 
gates present,  representing  19  counties,  as  follows: 


Beaufort 

Mecklenburg 

Robeson 

Bertie 

New  Hanover 

Tyrrell 

Currituck 

Northampton 

Wake 

Guilford 

Orange 

Washington 

Hertford 

Pasquotank 

Wayne 

Hyde 

Pitt 

Wilson 

Lenoir 
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ReKtstered  Delegates  at  BelhaTen  Confentlon,  NoTember  29-30. 
and  December  1,  1915 

Ambrose,  A.  W CreBwell,  N.  C. 

Ambrose.  J.  M Creawell,  N.  C. 

Askew,  E.  S Windsor,  N,  C, 

Barley,  R.  O Moyock,N.  C. 

Baker,  P.  R Raleigh.  N.C. 

Barahlll.  J.  R Route  No.  5,  Greenville.  N.  C. 

Bateman.  W.  M j Plymouth.  N.  C, 

Beckwlth,  Mrs.  K.  R QreenvUle.  N.  C. 

Berry.  Miss  H.  M Chapel  Hill,  N.  C. 

Bonner,  B.  T Aurora, N.C. 

Borden,  F.  K.,  Jr Ooldaboro.  N.  C. 

Boschen.  W.  B Terra  Ceia.  N.  C. 

Bowen,  Q.  W Surry,  N.  C, 

Bowea,  W.  H BelhaTen,  N.  C. 

Bowen,  W.  R Route  No.  1,  Pinetown,  N.  C. 

Bowen.  W.  W Route  No.  1,  Box  57.  Pinetown,  N.  C, 

Brlnkly.  D.  O Plymouth.  N.  C. 

Brlnkley,  P.  W Plymouth,  N.  C. 

Brlnn,  Charles Swanguarter,  N.  C, 

Brlnson.  W.  C Belhaven,  N.C. 

Bullock,  J.  D LeechTille,  N.  C. 

Bullock,  W.  J Belhaven.  N.  C. 

Bunn.  A Swanquarter.  N.  C. 

Burrus,  J.  C FalrfleW,  N.  C. 

Carter.  D.  H Fairfield,  N.  C. 

Chappel,  M.  E Swanquarter,  N,  C. 

Clark.  J.  P Pantego,  N.  C. 

Cohoon,  C.  C Swanquarter,  N.  C. 

Cohoon,  J.  P Leechvllle.N.  C. 

Cohoon.  W.  J Elizabeth  City.  N.  C. 

Cooper,  J.  W Windsor, N.C. 

Cowley,  J.  C Wilson. N.C, 

Cox.   D.  A Moyock.  N.  C. 

Cuthrell.  W.  W Belhaven.  N.  C. 

Daniels.  F.  B Ooldsboro.  N.  C. 

Darden.  D.  G Plymouth.  N.  C. 

Dudley,  D.  D Elizabeth  City.  N.  C. 

Edgerton,  P.  M Swanquarter.  N.  C. 

Ellis.  C.  W , . .  Ranaomvllle,  N.  C. 

Qlbbs,  D.  C Lake  Landing,  N.  C. 

Goldsmith,  J.  D 211 W,  Sixth  Street.  Charlotte.  N.  C. 

Gouverneur,  M.  F.  H Wilmington.  N,  C. 

Harris,  Clifford Belhaven.  N.  C. 

Harris,  JesBe  B Pungo.  N.  C. 

Harrison.  N.  H.,  Sr Pinetown,  N.  C. 

Hayes. Charlotte.  N,  C. 
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Heckstall,  W.  T Windsor,  N.  C. 

Herrlngton,  Geo.  W RansomvUle,  N.C 

Hodges,  C.  W (Southern  Drainage  and  Const.  Co.)  Klnston,  N.  C. 

Hopkins,  E.  B Columbia,  N.  C. 

Hopkins,  W.  T Creswell,  N.  C. 

Houaa,  D.  B QreenTlUe,  N.  C. 

Johnaon,  P.  H Pantego,  N.  C. 

Jonea,  E.  H Swanquarter,  N.  C. 

Jones,  H.  C Fairfield,  N.  C. 

Jones,  T.  B. Fairfield,  N.  C. 

Kirk,  B.  C , Belhaven,  N.  C. 

Latham,  P.  P Belhaven,  N.  C. 

Latham,  J.  P Surry,  N.  C. 

Leard,  H.  8 {Norfolk  Southern  Railway)  Norfolk.  Va. 

Leigh,  J.  A Belhaven,  N.  C. 

Lynde,  H.  M , Raleigh.  N.  a 

MacLean,  A.  D Washington,  N.  C. 

McMuUan,  Harry  Waahington,  N.  C. 

McNeill,  D.  B Lumberton,  N.  0. 

Mann,  C.  B Mlddletown,  N.  C. 

Mann,  Dr.  H.  L Lake  Landing,  N.  C. 

Martin,  J.  W Bethel,  N.  C. 

Martin,  Van  B Plymouth,  N.  0. 

Mayo,  J.  L. Waahlngton,  N.  C. 

Mengel,  0.  W Belhaven,  N.  C. 

Mllbolland,  Wm R.  F.  D.  4,  Norfolk,  V«. 

Millard,  C.  I Norfolk,  V«. 

Moore,  Zeno  Whitakeri,  N.  C. 

Old,  George  Belhaven,  N.  C 

Payne,  Thoa.  S RansomvUle,  N.  C. 

Phelps,  J.  L Creswell,  N.  C. 

Phelpa,  R.  L. Ahoskle,  N.  C. 

Phelps,  W.  T Creswell.  N.  C. 

Pierce,  C.  A Ahoskle,  N.  C. 

Pierce,  W.  W Goldaboro,  N.  C. 

Pomona  Terra  Gotta  Co Pomona,  N.  0. 

Porter,  J.  A Greensboro,  N,  C. 

Pratt.  Joseph  Hyde Chapel  Hill,  N.  C. 

Pritchard,  W.  S Windsor.  N.  C. 

Schooley,  E.  E.  (Contractor  tor  Lake  Mattamuskeet) Belhaven,  N.  C. 

Scott,  W.  G Care  New  First  National  Bank,  Columbus,  Ohio 

Sherwin,  M.  B West  Raleigh,  N.  C. 

Small.  John  H Washington,  N.  C. 

Snowden,  R.  E Snowden.  N.  C. 

Spencer,  C.   B Swanquarter.  N.  C. 

Spencer,  Walter  L Swanquarter, N.C. 

Sprulll.  fill  D Creswell.  N.  C. 

Stalllngs,  J.  B Fremont,  N.  C, 

Statesbury.  C.  A (Star  Route)  Swanquarter.  N.  C. 

Stlllman.  M.J Plymouth,  N.  C. 
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Swindell.  G.  L Scranton,  N,  C. 

Swindell, Washlnj^on,  D.  C. 

Taylor,  James Bethej.  N.  C. 

Temple,  N.  M Wenona.  N.  C. 

Thompaan,  M.  W Oreenaboro,  N.  C. 

Toland,  H.  A LeechTille.N.  C. 

Tooley,  John  G Belhaven,  N.  C. 

Tooley,  Macon Belbaven.  N.  C. 

Tooley,  W.  B Belhaven,  N.  C. 

Walker,  H.  G Creswell,  N.  C. 

Waters,  W.  H Dover,  N.  C. 

Watson,  W.  W Wyaocklng.  N.  C. 

WllklnsoD,  O.  L Belhaven,  N.  C. 

WUkinaon,  J.  A Belhaven,  N.  C. 

Wlllcinaon,  Mrs.  J.  A Belhaven,  N.  C. 

Wlttdley,  Dr,  R.  E Swanquarter,  N.  C 

Van  de  Carr,  C.  R Moyock,  N.  C. 

Van  I«uveii,  C WUmlagton,  N.  C. 
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PUBLICATIONS 

or  TBB 

NORTH  CAROLINA  GEOLOGICAL  AND  ECONOMIC  SURVEY 

BULLETINS 

I.  Iron  Ores  of  Nortti  Carolina,  by  Henry  B.  C.  Nltze,  1S93.  S°.  239  pp.,  20 
pi.,  and  map.    Out  of  print. 

3.  Building  and  Om&meDtal  Stones  In  North  Carolina,  by  T.  L.  Watson  and 
P.  B.  Laney  In  collaboration  with  George  P.  Merrill,  1906.  8°,  283  pp.,  32  pi., 
2  flgs.    Postaffe  B5  cenU.    Cloth-bound  copy  50  cents  extra. 

3.  Gold  Deposits  In  North  Carolina,  by  Henry  B.  0.  Nltze  and  aeorge  B. 
Hanna,  1S96.    8%  196  pp.,  14  pi.,  and  map.    Out  of  print. 

4.  Road  Material  and  Road  Construction  in  North  Carolina,  by  J.  A.  Holmes 
and  William  Cain,  1893.    8",  SS  pp.    Out  of  print. 

6.  The  Porests,  Poreet  lAnds,  and  Porest  Products  of  Eastern  North  Caro- 
lina, by  W.  W.  Ashe.  1894.    S',  128  pp..  E  pi.    Out  of  print. 

6.  The  Timber  Trees  of  North  Carolina,  by  Gifford  Plnchot  and  W.  W.  Ashe, 
1897.    8°,  227  pp.,  22  pi.    Out  of  print. 

7.  Forest  Firea:  Their  Destructive  Work,  Causes  and  Prevention,  by  W.  W. 
Ashe,  1E9E.    8°,  66  pp.,  1  pi.    Poatbge  5  centt. 
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LETTER  OF  TRANSMITTAL 

Chapel  Hill,  N.  C,  June  1,  1917. 
To  His  Excellency,  Honorable  T.  W.  Bickgtt, 

Qovemor  of  North  Carolina. 
Sik:    I  have  tlie  honor  to  submit  herewith  for  publication  as  Eco- 
nomic Paper  No.  46  a  report  on  "The  Vegetation  of  Shackleford  Bank'' 
by  Mr,  I.  F.  Lewis.  Respectfully, 

Joseph  Hydb  Pbatt, 

State  Qeologist. 
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It  has  been  the  policy  of  the  North  Carolina  Geological  and  Economic 
Survey  to  publish,  as  opportunity  offered  and  printing  funds  were  avail- 
able, a  series  of  reports  relating  to  the  natural  history  of  the  State. 

In  connection  with  hie  work  at  the  United  States  Fisheries  Biological 
Station  at  Beaufort,  North  Carolina,  Mr.  I.  F.  Lewis  has  made  a  study 
of  the  vegetation  of  Shackleford  Banks,  and  it  is  believed  that  the 
results  of  this  investigation  will  be  of  value  not  only  in  connection 
with  the  conservation  of  land  areas. along  the  coast,  but  will  add  much 
to  the  other  botanical  studira  of  the  State. 

In  this  as  well  as  in  numerous  other  investigations,  we  have  had  the 
cooperation  of  the  United  States  Bureau  of  Fisheries. 

It  is  expected  that  this  report  will  lead  to  other  investigations  which 
will  add  more  and  more  to  the  botanical  history  of  the  State. 

Joseph  Hyde  Featt, 

State  Geologist. 
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THE  VEGETATION  OF  SHACKLEFORD  BANK 


Bt  I.  F.  Lewis. 

INTRODUCTION 

Shaokleford  Bank  is  the  strip  of  land  extending  from  Cape  Lookout 
on  the  east  to  Beaufort  Inlet  on  the  west.  It  is  about  eight  miles  long 
and,  on  an  average,  half  a  mile  broad.  On  the  south  it  is  bounded  bv 
Ihe  Atlantic  Ocean,  on  the  north  by  Bogue  Sound.  Together  with  Core 
Bank,  with  which  it  ia  continuous,  it  forms  a  long  link  in  the  chain  of 
sand  reefs  bordering  the  southeastern  coast  of  the  United  States. 

GEOLOGY 

Evidence  has  recently  been  brought  forward  by  Cobb^  to  show  that 
this  long  sand  reef  is  essentially  a  part  of  the  mainland,  and  that  the 
adjoining  sound  may  be  regarded  as  the  estuary  of  a  river  which  was 
formerly  "a  southern  tributary  of  the  large  river  made  up  of  the  Pam- 
lico and  the  Keuse." 

SOILS 

The  soils  of  Shackleford  may  be  classified  under  three  heads:  (o)  A 
fine  white  marine  sand,  with  little  or  no  humus,  is  found  on  the  outer 
beach,  the  dunes,  and  in  places  bordering  the  sound,  (b)  A  gray  sandy 
loam  in  the  elevated  central  portion  of  the  Bank.  The  quantity  of 
humus  in  the  soil  varies.  In  places  it  ia  slight  in  amount,  but  usually 
it  is  present  in  sufficient  quantities  to  form  a  good  garden  soil,  capable 
of  supporting  a  luxuriant  vegetation,  (c)  In  the  marshes  on  the  sound 
side  of  the  bank  a  black  mud,  1  to  2  feet  deep,  is  found  overlying  a  sandy 
substratum. 

The  soil  water  ia  usually  18  inches  or  less  below  the  surface,  and, 
with  the  exception  noted  below,  uniformly  fresh.  Even  where  the  tides 
cover  the  marshes,  and  water  standing  on  the  surface  is  salt,  with  a  spe- 
cific gravity  of  1.023,  the  soil  water  ia  fresh.  In  this  case  the  ground 
water  probably  comes  up  from  below  through  the  sand,  the  soil  being 
too  impervious  to  allow  the  surface  salt  water  to  percolate  through  to 
the  fresh  water  below.  Only  in  the  Spartina-Salicornia  marshes,  which 
are  constantly  wet  with  salt  water,  is  the  ground  water  not  fresh.  Wher- 
ever plants  other  than  Spartina  glabra  (strlcta),  SaUcornia  spp.  or 
Borrichia  frutrscfits  grow,  the  ground  water  is  fresh. 


j.tizedci  Google 


10  THE   VEGETATION    OF   aHACELEFODD  BASK 

PHT8I0CRAPHT 

The  elevation  of  Shackleford  varies  from  sea-level  id  the  marshes  to 
20-25  feet  in  the  higher  ground  of  the  interior.  Toward  Cape  Lookout 
Light  are  some  shifting  dunes  perhaps  35  or  40  feet  high. 

The  phyeiographic  conditions  on  Shackleford  are  causing  rapid 
changes  in  the  vegetation  of  the  Bank,  which  will  be  referred  to  later. 
At  present  it  is  sufBcient  to  state  that  the  sand  of  the  beach  as  advancing 
on  the  forest  at  a  comparatively  rapid  rate,  destroying  the  vegetation 
in  its  path. 

CLIHATE 

The  climate  of  Shackleford  is  very  similar  to  that  of  Hatteras,  de- 
scribed by  Kearney.^  From  data  furnished  by  the  United  States 
Weather  Bureau  for  Beaufort  (2  miles  from  Shackleford)  and  Hatteras, 
the  following  points  of  difference  are  taken : 

The  annual  mean  temperature  of  Beaufort  for  the  last  six  years  is 
68.6*  F.  (17.5°  C),  while  that  for  Hatteras  for  the  same  period  is  62.3* 
F.  (16.8°  C).  The  maximum  summer  temperature  of  Beaufort  is 
slightly  higher  (about  3°  F.)  than  that  of  Hatteras,  while  the  minimum 
winter  temperature  is  slightly  lower.  There  are  practically  no  days  at 
either  place  when  the  temperature  does  not  rise  as  high  as  43*  F.  (6*  C.) . 

The  latest  killing  frost  in  spring,  and  the  earliest  in  autumn,  occur 
at  about  the  same  time  in  both  places  (February  25  and  December  1-3). 

The  amount  of  sunshine  during  the  year  is  less  at  Beaufort  than  at 
Hatteras.  At  Beaufort  the  average  number  of  rainy  days  during  the 
year  is  128,  clear  days  117,  as  against  118  and  204  for  Hatteras.  The 
intensity  of  light  is  greatly  increased  at  both  places  by  reflection  from 
the  water  and  the  white  sand,  so  that  the  actual  amount  of  light  avail- 
able for  the  use  of  plants  is  greater  than  at  an  inland  station  with  the 
same  number  of  sunshiny  days. 

Wo  data  are  available  for  determining  the  atmospheric  humidity.  The 
prevailing  wind  during  the  growing  season  is  from  the  southwest,  and 
is  laden  with  moisture  from  the  Gulf  Stream,  so  that  the  average  hu- 
midity is  probably  not  less  than  at  Hatteras,  where  it  is  notably  high. 

The  annual  rainfall  is  even  greater  at  Beaufort  than  at  Hatteras. 
During  the  years  1896-97-98  and  1906-07-08  (the  only  years  for  which 
data  on  this  point  are  available  for  both  stations)  the  average  annual 
precipitation  at  Beaufort  was  58.59  inches,  at  Hatteras  53.12  inches. 
However,  the  estimated  mean  annual  precipitation  is  greater  for  Hat- 

'KeaniBj-:  The  PEiiiit  Covering  o!  Ocracote  lelund;  Conlributions  from  ths  V.  8.  N»t.  Herb.. 
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tcraa  than  for  Beaufort  (Hatteraa  60.85  inches,  Beaufort  52.55  inches).' 
These  figures  differ  somewhat  from  those  quoted  by  Kearney  for  Hat- 
teras. 

The  precipitation  is  fairly  uniform  throughout  the  year.  No  pro- 
longed period  of  drought  is  liable  to  occur. 

The  prevailing  wind  during  the  growing  season  is  from  the  southwest. 
This  is  the  wind  which  most  affects  the  woody  vegetation,  bo  that  the 
trees  in  exposed  positions  incline  strongly  to  the  northeast,  the  windward 
(southwest)  side  being  denuded  of  branches,  while  the  foliage  lies  mainly 
to  leeward  of  the  axis.  Just  the  opposite  is  reiported  for  the  trees  on 
Ocracoke.'* 

KOHENCLATUKE 

The  nomenclature  adopted  is  that  of  Gray's  Manual  of  Botany,  7th 
edition,  revised  by  Bobinson  and  Femald,  and  in  the  case  of  plants  not 
listed  in  this  work,  of  Small's  Southern  Flora. 

Exact  determination  of  the  plants  found  is  of  the  highest  importance 
in  such  an  account  as  this.  This  has  been  made  possible  by  the  kind- 
ness of  Dr.  John  K,  Small,  of  the  New  York  Botanical  Garden,  to  whom 
specimens  of  practically  all  the  plants  listed  were  sent.  I  wish  to  express 
here  my  thanks  to  Dr.  Small  for  his  assistance. 

PIAHT  FORMATIONS 

The  plants  occurring  on  Shackleford  Bank  may  be  arranged  in  the 
following  groups : 

I.  Sand  strand  vegetation. 

1.  Treeless  <opea): 

a.  Inner  beach  formation:  Croton-Cenchrua  association. 

b.  Outer  beach  formation:  SaUota-EuphorMa  association, 

c.  Dune  formation:  l/niola  panjrulafa  association. 

2.  Trees  and  shrubs  (closed)  : 

a.  Thicket  formation:   Ilex  vomitoria  association. 
6,  Thlcltet  woodland  formation:  PeraeO'Catticarpa  aSBOCiation. 
c.  Woodland  formation:.  Quercua  virginiana  association. 
11.  Marsh  vegetation. 

1.  Salt  marsh  formation  (closed):  Spartina-SaUcornia  association. 

2.  Creek  marsh  formation  (closed):  JuncuS'Eleoiharis  association. 

3.  Dune  marsh  formation: 

a.  Cladiwm-Kosteletzkya  association. 

b.  Proserpinaca-Aspidiutn  association. 
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c.  UnardiO'Plucltea  BBsaciation. 

d.  Acortu-Salix  association. 

4.  Tidal  flat  formation  (closed):  Bcirput-Paspalum  association. 
I.  Sand  strand  vegetation. 

1.  Trbelesh  (open). 

a.  Inner  beach  formation. 

This  formation  fringes  the  sound  side  of  Shackleford  except  in  a  few 
places  where  the  salt  marsh  extends  to  the  water's  edge.  The  soil  is  a 
fine  aand,  bare  of  vegetation  up  to  the  limits  of  mean  high  tide.  Above 
this  limit  Spartina  patens,  Cenchrus  triiuloides,  and  Croton  maritimus, 
all  perennial  species,  occur  commonly,  though  not  covering  the  ground 
completely,  Chenopodium  Botrys,  Physalis  viscosa,  and  SaUola  Kali 
are  of  common,  though  not  universal,  occurrence. 
h.  Outer  beach  formation. 

The  sandy  soil  is  mixed  with  broken  fragments  of  shells.  The  soil 
water  stands  at  a  depth  of  about  12  inches,  and  is  fresh.  The  outer 
beach  is  overrun  by  the  highest  winter  tides,  but  is  above  the  mean  high- 
tide  line. 

The  vegetation  is  sparse  and  open,  the  individual  plants  standing  at 
wide  intervals.  The  loose  character  of  the  soil  imparts  a  desert  aapect 
to  the  vegetation.  Salsola  Kali,  Euphorbia  polygonifolia,  and  Ama- 
ranthus  pumilus  are  characteristic  of  this  formation.  Fimhrieiylis  cas- 
tanea  and  Sparlina  jiincea  (patens)  occur  occasionally. 
c.  Dtinb  formation. 

The  sand  accumulated  on  the  dunes  is  wind-blown  and  of  fine  texture. 
The  soil  water  is  fresh  and  stands  at  a  depth  dL1S-24  inches. 

The  dunes  are  covered  witli  Vmola  paniculata,  whose  flowering  stalks, 
sent  up  in  abundance,  are  very  striking.  This  species  appears  to  set 
seed  rarely  in  this  locality.  Besides  the  Uniola,  Physalis  viscosa,  Cro- 
ton punctatus,  Solidago  sempervircnx,  and  Oenothera  hvmifma  are  pres- 
ent. This  formation  reaches  its  best  development  on  the  neighboring 
Bogue  Bank.     (See  Plates  II  A  and  B  and  Plate  III  A.) 

2.  Trees  and  shrubs. 

a.  Thicket  formation. 

The  soil  is  sandy,  with  a  slight  admixture  of  humus.  Owing  to  ils 
being  completely  shaded,  it  dries  out  much  less  readily  than  the  open 
sandy  soil  of  the  preceding  formations. 

Ilex  vomitoria,  from  a  few  inches  to  3  feet  high,  covers  the  ground 
so  closely  that  one  can  with  difficulty  make  his  way  through  the  thickets. 
Where  a  break  occurs  in  the  vegetation,  Ilex  opaca,  Junipervs  virgin- 
iana,  Smilax  Bona-nox,  Myrica  caroUnensis,  and  other  species  occur. 
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fc.  Thickbt  woodland  formation. 
The  soil  here  is  a  light  sandy  loam.  The  vegetation  is  very  dense 
and  consists  of  a  large  numher  of  species  of  trees,  shrubs,  herbs,  and 
woody  vines.  The  trees  commonly  occurring  are  Persea  pubescens, 
Quercus  nigra,  Osmanihus  americanu3,  Pinu3  taeda,  and  Juniperus 
virginiuTUi.  Of  shrubs  the  most  striking  are  Ilex  vomitoria,  Myrica 
cerifera,  Callicarpa  americana.  Ilex  glabra,  and  Sabal  glabra.  Charac- 
teristic herbs  are  Asplenium  platyneuron,  Anychisirum  Baldwinii, 
Lechea  villosa,  Hieraciutn  Oronovu,  Elepkantopua  nudatus,  Aeatypka 
ffracilens,  Asci/rvm  hypericoides,  Galactia  volubiiia,  Desmodium 
paniculatum,  and  species  of  Panicum.  Woody  vines  are  very  con- 
spicuous, Berchetnia  scandcns,  Smilax  Bona'nOT,  S.  laurifolia,  Viiw 
rotundifolia,  and  Psedera  (Parthenocissus)  quinquefolia  are  most  abun- 
dant.    (See  Plate  III  B  and  Plate  IV  A  and  B.) 

c.  Woodland  formation. 

On  all  the  higher  parts  of  the  island  except  the  dunes,  the  soil  is  a 
deep  light  sandy  loam.  On  this  trees  reach  a  considerable  size.  The 
vegetation  is  much  less  dense  than  that  of  the  previously  described  thicket 
woodland.  Common  trees  are  Quercus  virginiana,  Carpinut  carolimana. 
Ilex  opaca.  Moras  rubra,  and  Quercus  pheilos  (laurifolia).  Ilex  vomi- 
toria and  Zanthoxylvm  Glava^II e.rculis  occur  commonly  as  well  devel- 
oped shrubs.  The  characteristic  herbs  are  Stipa  avenacea,  Vniola  laxa, 
Jatropha  sHmulosa,  and  Eustachys  petraea.  Woody  vines,  while  of  com- 
mon occurence,  are  less  conspicuous  than  in  the  thicket  woodland  for- 
mation. (See  Plate  V  A.) 
II.  Marsh  vkgbtation. 

1.  Salt  mabsii  formation. 

This  formation  occurs  commonly  along  the  border  of  the  sound.  The 
soil  is  a  blackish  mud  about  2  feet  deep,  very  impenetrable  to  surface 
water.  The  surface  is  usually  covered  with  salt  water  at  high  tide,  yet 
the  soil  water,  about  12  inches  below  the  surface,  may  remain  perfectly 

The  only  plants  occurring  always  in  this  formation  are  Spartina 
glabra  (strlcta),  Salicornia  ambi-gua,  and  occasionally  BorricHia  frutes- 
cens.  At  one  point  opposite  Cape  Lookout  Salicornia  mucronala  {Bige- 
lowii)  replaces  the  elsewhere  universal  S.  ambigua.  On  the  next  Bank 
to  the  north,  Ocracoke  Island,  Kearney'  reports,  in  a  similar  formation, 
Salicornia  europaea  (herhacea)  associated  with  Spartina  stricta  (gla- 
bra).    (See  Plate  V  if.) 


ly  Google 


14 


OP   SHACKLEFORD  BANE 


2.  Creek  marsh  formatiok. 

The  conditions  of  soil  and  soil  water  are  the  same  ae  in  the  preceding 
formation.  The  cre^-marsh  formation  is  not,  however,  covered  at  mean 
high  tide. 

The  characteristic  plants  of  this  formation  are  Juncus  Boemerianus, 
SeiUera  palustris,  and  Bleocharts  albida.  Abundant  are  Scirpus  amer- 
ioanus,  Oerardia  maritima,  Fimhriatylia  caetanea.  (See  Plate  VI  A 
and  B.) 

3.  Dune  hassh  formation. 

The  soil  is  dark  as  in  the  salt  marsh  formation,  but  is  not  reached 
even  by  winter  hi^  tides  and  the  surface  water  is  therefore  fresh. 

a.  Where  the  drainage  is  good,  the  surface  water  running  into  small 
creeks  which  make  their  way  to  the  sound,  occurs  a  rich  plant  covering 
characteristic  of  which  are  Cladium  jamaicense,  Koateletzkya  virginica; 
abundant  are  Boekmeria  cylindrica,  Cyperus  atrigosus,  Ipomoea  sa- 
gittata,  Ltppta  nodlflora,  Bacopa  Monniera,  (Monniera  Monnwra), 
Ammania  Koeknii,  Dichromena  colorata. 

h.  Where  the  marsh  is  inclosed  on  all  sides  by  neighboring  high 
ground,  the  drainage  is  very  poor.  As  already  mentioned,  the  black 
soil  is  very  in^penetrable,  and  the  surface  water  stands  almost  indefi- 
nitely, becoming  dark  brown  in  color.  Here  Ludvigia  paJu^tris,  Pluckea 
foetida,  P.  camphorata,  and  Cyperus  haspan  are  the  characteristic 
species, 

c.  In  a  few  places  such  a  poorly  drained  area  seems  liable  to  be  cov- 
ered by  the  highest  winter  tides.  Here  FroseTpinaca  pectinata  and 
Aspidium  Thelypteris  dominate  the  vegetation. 

d.  In  the  lee  of  the  highest  dunes  near  the  eastern  end  of  the  Bank 
are  permanent  pools  (1-3  feet  deep)  where  Acorvs  Calamus  and  Sdlix 
sp.  are  common.  Around  these  pools  occur  many  of  the  species  noted 
above.     (See  Plate  VII  A  and  S.) 

4.  Tidal  flat  fokmation. 

This  occurs  wherever  an  area  originally  occupied  by  the  dune  marsh 
has  become  sanded  over.  The  soil  is  a  mixture  of  the  mud  of  the  swamp 
and  the  sand  which  has  drifted  in.  The  characteristic  association  is 
made  up  of  dwarfed  Scirpus  americanns,  6-8  inches  high,  and  of  Paspa- 
turn  distichum.  Fimhristylis  castanea  and  Sparltna  patens  are  often  met 
with.  All  of  these  are  plants  at  home  in  the  marshes.  Besides  them, 
Euphorbia  polygonifolia  and  Cenclirus  tribuJoidts  occur  as  invaders 
from  the  sand  strand. 
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GENERAL  ACCOUNT  OF  SHACKLEFORD  VEGETATION 

The  western  end  of  the  island  presents  a  sandy  shore  both  to  the  sea 
and  to  the  sound.  The  sand  strand  vegetation  on  the  sound  aide  is 
formed  of  scattered  specimens,  only  a  few  species  being  represented. 
The  most  characteristic  are  Spartina  patens,  Cenckrus  tribulaides,  and 
Crohn  punctatus.  About  twenty  other  species,  both  annual  and  per- 
ennial, occur  occasionally  or  commonly  with  these.  The  majority  are 
either  halophytic  or  pronouncedly  xerophytic.  The  vegetation,  like 
that  of  the  outer  beach,  is  desert-like  and  unattractive. 

Leaving  the  sound,  the  strand  rises  a  few  feet  and  passes  into  the 
higher  ground  in  the  center  of  the  Bank.  Here  the  knolls,  of  loose 
sandy  texture,  are  occupied  by  a  thicket  vegetation,  while  in  the  hollows 
are  swampy  areas,  with  the  soil  black  mud,  on  which  flourishes  a  luxu- 
riant herbaceous  vegetation. 

Passing  through  this  area  toward  the  sea  one  comes  on  an  advancing 
sand  wall,  10  to  20  feet  high,  which  is  burying  the  vegetation  at  a  rapid 
rate.'  On  the  sandy  plateau  south  of  this  some  cedars  still  stand,  the 
alburnum  eaten  away  by  the  driving  sand,  the  heart-wood  sound.  Some 
of  these  trees  have  been  uprooted  and  lie  almost  completely  buried. 
Others  are  upright,  the  topmost  branches  alone  showing  above  the  sand. 
On  those  dead  cedars  which  are  not  covered  by  the  sand  are  frequently 
to  be  found  masses  of  lianas,  their  leafy  crowns  replacing  those  of  the 
dead  trees  exactly,  so  that  in  the  distance  the  trees  seem  to  be  living. 
One  such  dead  "Juniperus  bore  five  lianas,  forming  a  dense  mat  where 
the  crown  of  the  tree  was,  and  rooting  in  the  sand.  The  soil  water  at 
this  point  was  18  inches  below  the  surface  and  quite  fresh.  The  usual 
woody  vines  growing  on  these  outpoata  of  vegetation  are  Psedera  (Par- 
thenocissus)  quinquefolia,  Vilia  rotundifolia,  Cissus  arboTea,  Rhus  ra- 
dicans,  and  Berchemia  scanden^. 

Besides  these  remnants  of  a  once  vigorous  forest  growth,  there  are 
present  on  the  sandy  plateau  between  the  thickets  and  the  sea  only  a 
few  scattered  specimens  of  the  species  usual  on  the  outer  'beach.  The 
shifting  soil  is  no  doubt  responsible  for  the  sparseness  of  living  vegetation 
in  this  portion  of  the  island.  At  one  point,  near  the  western  end,  a  few- 
small  dunes  have  been  built  up  by  the  growth  of  the  sea  oats  (Uniola.)^ 
The  dunes  are  low  and  dome-shaped.  Since  they  are  isolated  from  one 
another,  they  do  not  form  a  barrier  between  the  outer  sand  and  the  inner 
thickets,  as  is  the  case  on  llie  neighboring  Bogue  Bank.^  They  are 
growing  and  spreading,  however,  and  in  time,  if  left  undisturbed,  will 
afford  some  protection  to  the  vegetation  at  this  end  of  the  Bank, 
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The  interior  of  this  portion  of  the  island  is  covered  by  a  very  dense 
vegetation,  through  which  it  is  difficult  to  force  a  passage.  The  lower 
ground  possesses  a  black,  impervious  soil,  constantly  wet  with  rain- 
water, and  covered  by  a  dense  herbaceous  growth.  Around  these  fresh- 
water swamps  the  sandy  elevations  are  covered  with  shrubs  and  small 
trees.*  Woody  vines  are  especially  abundant  here,  growing  with  a 
tropical  luxuriance  which  contrasts  strangely  with  the  desert-like  aspect 
of  the  beach  formations.^ 

Between  High  Hill  and  Mullet  Fond  (see  map)  the  sound  is  bordered 
by  Salt  marshes,  which  are  overflowed  at  high  tide.  The  vegetation  here 
is  constant  in  character  and  appearance.  A  dense  stand  of  Sparlina 
glabra,  in  which  Salicornia  ambigua  is  abundant,  gives  the  marshes  a 
uniform  grassy  appearance.  This  association  is  invaded  rarely,  and  then 
only  by  Borrichia  fnttescens. 

Above  the  level  of  ordinary  high  tides  the  marsh  is  given  a  more 
varied  aspect  by  the  presence  of  a  number  of  invading  species.  Of  these, 
Juncxia  RoemeTianus  is  one  of  the  first  to  appear.  This  is  a  large,  tall 
rush,  the  dark  clumps  of  which  dot  the  marshes  here  and  there.  Climb- 
ing on  the  rush  is  usually  to  be  found  a  narrow-leaved,  slender  herb, 
Seuteva  palustris.  Between  the  hummocks  of  Juncns  occurs  commonly 
Gerardia  maritima,  forming  purple  patches  on  the  level  swamp. 

East  of  High  Hill  the  ground  is  uniformly  high,  from  10  to  20  feet 
above  sea-level,  and  the  sand  strand  is  quite  narrow.  In  this  stretch 
occurs  open  woodland,  where  the  vegetation  is  not  so  dense  as  in  the 
thicket  woodland  farther  west.  The  characteristic  trees  are  Quercus 
rirginiana,  Q.  phellos,  Persea  pubescens,  Morus  rubra,  and  Ilex  opaca. 
While  some  of  these  trees  are  of  considerable  size,  none  of  them  attain 
the  dimensions  of  the  same  species  on  the  less  exposed  mainland.  Be- 
tween them  Ile.v  t-omiloria  (yaupon)  is  the  usual  shrub,  here  being  heset 
with  numerous  short  thorn-like  tranches.  Woody  vines  are  conspicu- 
ous, the  species  being  identical  with  those  mentioned  as  occurring  oeca- 
sioiially  on  the  sandy  pliteau  bordering  the  sen  beach.'* 

At  about  the  level  of  Wade's  Shore  the  open  woodland  begins  to  be 
succeeded  by  dune  marshes.  Here  the  black  soil  retains  the  rain-water, 
which  stands  at  a  level  of  6-12  inches,  and  which  is  brown  in  color  like 
the  "Juniper  water"  of  the  Dismal  Swamp.  These  marshes  are  not  of 
great  extent  and  lie  on  the  seaward  side,  near  the  wall  of  advancing 

From  this  point  to  Cape  Lookout  both  forest  and  swamp  havfe  dis- 
appeared completely  save  for  one  or  two  small  groves  of  live  oak,  which 
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have  been  able  to  resist  the  advancing  sand.  Elsewhere  this  portion 
of  the  island  is  a  sandy  waste,  with  little  or  no  vegetation,  except  that 
in  the  lower  places  may  be  seen  evidences  of  the  awamps  that  existed 
here  before  the  advancing  sand  covered  the  island  from  the  sea  to  the 
sound.  In  such  low  flat  areas  Scirptis  amcricanus  and  FimbristyUs 
castanea,  most  tolerant  of  sand  and  drought  of  all  the  marsh  species, 
continue  to  exist  side  by  side  with  Croton  punctatvs,  Salsola  Kali,  and 
Cenchrus  trtbuloides,  plants  at  home  on  the  sand  strand.  Paspalum 
distichum  often  covers  the  ground  with  a  weak  but  uniform  turf  in  such 
spots,  and  Sparlma  patens  is  usually  present. 

The  sand  strand  also  does  not  extend  east  of  Wade's  Shore,  but  gives 
way  to  the  flat  salt  marshes,  which  border  the  sound. 

Not  far  from  Gape  Lookout,  about  400  yards  from  the  sea,  are  dunes 
some  40  feet  high.  In  the  lee  of  these  are  fresh  pools,  fed  by  seepage 
from  the  dunes.  Acotvs  Calamva  and  Salix  sp.  are  here  present,  while 
around  the  pools  are  the  shrubs  of  the  thicket  formation  occurring 
toward  the  western  end  of  the  island. 

THE  TE6ETAT10N  OF  B06CE  BANK 

On  this  bank,  which  extends  west  from  Beaufort  Inlet,  physiographic 
conditions  have  produced  a  much  more  stable  configuration  than  on 
Shackleford.  A  line  of  dunes  about  20  feet  high,  formed  and  covered 
by  sea-oats  {Uniola)  extends  along  the  bank,  and  protects  the  vegeta- 
tion in  its  lee  from  the  encroachments  of  drifting  sand.  Back  of  the 
dunes  on  the  eastern  end  of  the  bank  for  a  distance  of  about  five  miles 
the  ground  is  covered  by  thickets  somewhat  like  those  described  for 
Shackleford,  though  the  woody  plants  arc  here  smaller  and  more  shrubby. 
Ilex  vomitoria  is  the  dominant  shrub,  while  Zartthosylum  Clava~Her- 
culis  and  Juniperus  virginiana  are  common.  In  the  more  open  places 
aro  the  herbs  and  shrubs  characteristic  of  similar  localities  on  Shackle- 
ford. 

From  about  five  miles  west  of  the  Inlet,  the  Hoop  Pole  woods  cover 
the  bank,  the  beach  being  here  quite  narrow.  The  woods  are  protected 
by  a  barrier  dune,  or  sand  wall,  held  in  place  by  Uniola  and  various 
sand-binding  herbs  and  shrubs,  among, which  a  low  form  of  Ilax  vomi- 
toria is  abundant.  The  Hoop  Polo  woods  themselves  are  composed 
mostly  of  hardwood  tret's  of  considerable  size,  with  an  admixture  of 
pines  and  cypresses.  The  forest  here  is  quite  similar  to  that  of  the 
adjacent  mainland,  and  here  flourish  many  plants  which  cannot  endure 
the  severer  conditions  on  Shackleford.  Botanically,  Bogue  Bank  from 
Bogue  Inlet  to  the  eastern  end  of  the  Hoop  Pole  woods  (about  20  miles) 
is  a  continuation  of  the  mainland. 
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CONSERVATION  OF  THE  VEGETATION 

The  vegetation  of  Shackleford  Bank  is  described  at  some  length 
because  of  the  rapid  changes  in  the  physiography  of  the  region  now  tak- 
iBg  place.  In  the  memory  of  living  inhabitants,  the  Bank  was  well 
wooded  over  its  entire  extent,  the  strand  separating  the  forest  from  the 
oceam  beach  being  so  narrow  that  it  was  "possible  to  sit  in  a  tree  and  cast 
a  fishing  line  into  the  water."  Before  the  Civil  War,  however,  cutting 
of  timber,  coupled  with  forest  fires,  the  grazing  of  cattle  and  sheep, 
and  the  inroads  of  gales,  had  broken  the  protecting  wall  of  vegetation 
and  allowed  the  sand  from  the  beach  to  blow  in  on  the  trees.  Slowly 
at  first,  and  then  more  and  more  rapidly,  the  sand  was  blown  in  on  the 
vegetation,  killing  or  covering  the  existing  plants.  At  the  present  time 
the  forest  east  of  Wade's  Shore  (see  map)  has  been  destroyed,  and  this 
portion  of  the  Bank  is  a  sandy  waste,  with  here  and  there  a  wind-blown 
dune  sheltering  a  remnant  of  the  former  vegetation.  In  the  western 
and  wider  portion  of  the  Bank  the  progress  of  the  sand  has  been  slower, 
and  perhaps  half  of  the  original  plant  covering  remains.  Here  the 
work  of  destruction  is  going  on  at  a  rapid  rate.  The  dry  sand,  blowing 
over  the  wide  beach,  is  carried,  to  the  edge  of  the  forest  and  there  falls 
over  a  slope  of  an  angle  of  about  30°.  This  sloping  sand-wall  is  advanc- 
ing on  the  forest  at  a  rate  of  4  to  12  feet  a  year  and  killing  all  vegeta- 
tion in  its  path.  As  the  beach  broadens,  the  sand  will  drift  in  with 
increasing  rapidity,  until  within  a  comparatively  few  years  the  foreat- 
covering  will  be  obliterated. 

The  results  of  this  will  be  twofold.  It  will  probably  lead  to  the 
abandonment  of  Shackleford  Bank  as  a  permanent  place  of  residence, 
because  without  the  protection  afforded  by  the  vegetation,  the  winter 
storms  will  sweep  over  the  land  with  such  force  as  to  make  residence 
unsafe.  In  the  second  place,  the  sand  will  continue  to  drift  north  with 
increasing  rapidity,  and  this  will  have  a  tendency  to  fill  in  the  rather 
narrow  sound  lying  between  the  bank  and  the  mainland.  The  hindrance 
thus  caused  will  be  slight,  because  few  boats  now  pass  this  way,  the 
channel  being  tortuous  and  in  places  quite  shallow.  Of  more  impor- 
tance will  be  the  effect  of  the  closing  of  the  channel  on  the  fisheries  of 
the  region.  The  enormous  number  of  mullet  and  other  fish  now  coming 
through  Core  Sound  to  Beaufort  Inlet  would  pretty  certainly  be  diverted 
to  some  other  inlet  farther  northeast.  Whether  this  would  result  in  a 
diminution  of  the  total  catch  of  Pamlico  and  Core  sounds,  or  whether 
the  loss  at  one  point  would  be  compensated  for  by  a  gain  at  another, 
cannot  be  stated.  At  imy  rate  there  would  be  a  serious  disturbance  to 
the  conditions  which  now  make  fishing  profitable  in  this  region. 
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For  these  two  practical  reasons,  then,  it  seems  desirable  to  protect 
the  esisting  vegetation  of  Shackleford  from  further  destruction  by 
drifting  sand.  A  third  reason  is  not  less  important.  From  Cape  Henry 
southward  along  our  entire  Atlantic  Coast  similar  conditions  are  met 
with.  What  are  now  forest  lands,  some  quite  valuuble,  are  being  con- 
verted into  sandy  wastes.  The  methods  which  have  proved  successful 
in  other  parts  of  the  world*  in  controlling  shifting  sands  and  converting 
them  into  forest  lands  have  never  been  tried  in  this  section  to  any  extent, 
and  it  would  be  of  practical  and  scientific  value  to  conduct  experiments 
along  this  line  on  Shackleford  Bank.  The  area  to  be  protected  is  rather 
small,  so  the  cost  of  the  experiments  would  not  'he  very  great. 

The  first  step  in  such  reclamation  and  coiiservation  work  would  be 
the  production  of  a  barrier  dune  running  along  the  sea  beach  similar 
to  that  employed  on  the  Kurische  Nehrung  in  Germany  and  on'  the 
southwestern  coast  of  France.  The  first  step  in  the  formation  of  such 
a  dune  would  be  to  form  a  long  ridge  of  sand,  10-12  feet  high,  by  means 
of  a  brush  fence.  This  should  consist  of  two  rows  of  rough  stakes  or 
untrimmed  branches,  driven  firmly  into  the  sand  and  projecting  two 
or  more  feet  ahove  the  surface.  Such  a  fence  should  be  set  100  feet 
from  the  sea.  It  would  cause  the  drifting  sand  to  accumulate  in  a  long 
ridge.  When  the  ridge  becomes  10  or  12  feet  high,  sea  oats  (Uniola  pan- 
iculala)  should  he  act  out  after  the  manner  used  in  other  countries  in 
transplanting  the  aea  marram  (Ammophila  arenaria).  With  some  at- 
tention a  harrier  dune  would  be  thus  formed  similar  to  that  now  pro- 
tecting the  Hoop  Pole  woods  on  the  neighboring  Bogue  Bank. 

After  the  barrier  dune  is  formed,  the  region  back  of  it,  now  a  sandy 
plateau,  should  be  planted  in  loblolly  pine  {Pinus  taeda).  The  work 
of  reclamation  would  then  be  complete,  and  occasional  attention  to  the 
barrier  dune,  with  the  purpose  of  repairing  accidental  breaks  due  to 
storms,  and  preventing  blow-outs,  would  make  it  permanent. 

If  the  barrier  dune  is  once  formed,  the  work  of  reclaiming  the  sandy 
plateau  would  be  greatly  aided  by  various  native  plants.  Of  these  the 
moat  important  are  Spartina  juncea,  Fimbristylis  castanea,  Pkysalis 
viscosa,  and  Paspalum  distichum.  Ilex  romitori-a.  Which  seeds  very 
freely,  would  aid  materially  in  providing  a  windbreak  for  the  young 
pines.  All  the  plants  mentioned  are  valuable  sand  binders,  since  they 
have  long  branching  roots  or  rhizomes  which  tend  to  hold  tlie  sand. 
Occasional  clumps  of  Salsola  Kali,  Cenchrus  irihuloides,  Oenothera  hit- 
mifusa,  EvphorVia  pohigdnifolia,  and  Solidago  semperi-irens  would  also 
occur  on  such  a  formation,  but  would  be  of  less  importance  because  their 
roots  strike  vertically,  rather  than  horizontally,  into  the  sand. 

itlitahcork.  A.  S..  Mcthoile  uer»j  for  conlrolling  and  rwlaiminf  nod  duno:  BuU.  ST.  DurFiu 
of  Plant  InduBiry. 


DgJi^edo,  Google 


no  THS  VEOKTATION   OF  BHACELEFORD   BAKK 

The  entire  strip  involyed  in  such  an  experiment  as  that  suggested  is 
about  three  miles  long.  The  cost  of  building  the  brush  fence  cannot 
be  stated  with  certainty,  but  would  be  in  the  neighborhood  of  $500, 
while  planting  the  sea  oats  would  cost  perhaps  $300  more.^  The  ulti- 
mate success  of  the  operations  would  depend  very  largely  on  having  a 
competent  man  to  inspect  the  barrier  dune  occasionally,  say  once  a 
month,  and  repair. breaks  by  means  of  sand  fences. 

The  prohibitive  cost  of  the  reclamation  operations  suggested  by  Bond^ 
is  estimated  from  his  study  of  the  conditions  obtaining  at  Hatteras.  The 
actual  cost  of  reclamation  work  on  Shackleford  would  be  less  than  esti- 
mated by  Bond,  for  the  following  reasons:  (1)  The  fence  need  not  be 
of  board,  since  experience  in  other  localities  proves  that  sand  is  held 
sufficiently  well  by  a  rough  fence  or  hedge  built  of  untrimmed  branches 
driven  into  the  sand.  (2)  The  sand  ridge  need  not  he  built  up  to  the 
height  of  30  feet,  as  recommended  by  Bond.  After  the  ridge  has  been 
raised  6  feet  or  so  from  the  level  of  the  beach,  sea  oats  should  be  planted. 
This  species,  by  its  natural  growth,  would  build  up  the  ridge  to  the 
desired  height. 

These  two  matters  are  mentioned  to  show  that  the  estimates  of  Bond 
were  made  without  sufficient  regard  to  the  local  conditions.  His  recom- 
mendations are  taken  from  Hitchcock's  paper  (1.  c.)  on  Controlling  and 
Reclaiming  Sand  Dunes,  which  is  "based  on  a  study  of  the  methods  used 
in  the  "Netherlands,  Denmark,  Germany,  and  France"  (p.  S).  These 
methods,  to  be  successful  on  our  coasts,  must  be  adapted  to  local  condi- 
tions, and  a  study  of  these  conditions  must  precede  successful  reclama- 
tion work.  The  results  of  such  a  study  I  have  endeavored  to  include  in 
the  present  account, 

SAND  AND  SOIL  BINDING  PLANTS  AND  TUEIB  ACTIONS 

The  character  of  the  soil  around  Beaufort  is  such  that  physiographic 
agencies  act  rapidly.  The  sandy  shoals  in  the  sound,  and  therefore  tlie 
channels,  are  constantly  being  shifted  by  tidal  currents.  The  sanda  of 
the  "banks"  are  extremely  unstable,  and  are  continually  being  moved 
about  by  the  wind.  There  are  certain  natural  agencies,  however,  which 
tend  to  check  this  extensive  movement  of  the  soil,  and  which  must  be 
the  basis  of  any  permanent  fixation  of  the  land.  These  are  the  work 
of  sand  and  soil  binding  plants,  somewhat  similar  to  but  not  identical 
with  the  plants  of  the  same  function  in  other  parts  of  the  world. ^ 

A  brief  account  of  these  plants  and  their  action  will  be  given  here. 
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SOIL-BUlLoraO   PLASTS 

The  moat  important  are  Sparttna  glabra,  Salicomia  ambigua,  and 
Borrichia  fmiescena.  These  are  plants  of  the  salt-marsh,  and  live  only 
in  Bituations  where  the  soil  is  flooded  at  high  tide,  and  where  the  water 
is  comparatively  quiet.  They  are  an  important  factor  in  the  formation 
of  the  numerous  flat,  marshy  islands  lying  in  Bogue  Sound  and  around 
the  mouth  of  Newport  Kiver,  At  first,  sandy  flats,  quite  bare  of  Tege- 
tation,  are  formed  hy  the  currents  due  to  wind  and  tide.  Sparttna  may 
gain  a  precarious  foothold  on  the  loose  sand.  It  then  sends  its  strong, 
thick  rhizomes  here  and  there,  binding  the  sand  on  which  it  grows,  add- 
ing humus,  collecting  and  holding  silt  brought  down  by  the  rivers.  In 
such  situations  the  grass  is  stunted  and  sparse,  but  by  thrusting  a  spade 
into  the  sand  one  sees  that  the  substratum  is  closely  occupied  by  the  long 
heavy  branching  rhizomes  long  before  the  conditions  are  sufficiently 
favorable  for  the  aerial  part  of  the  plant  to  send  up  its  flowering  stalks 
or  even  to  produce  very  vigorous  foliage.  At  this  stage  Salicomia  am- 
higua  may  also  gain  a  foothold  and  aid  in  reclaiming  the  sandy  wastes. 
The  building  up  is  accomplished  partly  by  the  plants  catching  and 
holding  the  sand  and  silt  brought  to  them  hy  the  currents  and  partly 
by  the  actual  addition  of  dead  and  rotted  plant  substance.  After  these 
forces  have  been  at  work  for  some  time  the  land  may  he  raised  nearly  or 
quite  out  of  reach  of  high  tides,  and  invaders  begin  to  appear  in  the 
highest  ground  and  help  build  it  up  further.  The  common  invaders 
in  such  situations  are  Borrichia  frutescens,  Limoniam  caroUnianum, 
SoUdago  sempervirens,  Strophoatyles  umbellala,  Iva  oraria,  and  Spartina 
patejis. 

All  stages  of  this  island-formation  can  be  observed  near  the  Fisheries 
Laboratory.  On  Shark  ShoaU  south  of  the  Laboratory,  the  Spartina 
has  just  been  established.  To  the  north  are  broad  flats  of  marsh  with 
Spartina,  Salicomia,  and  Borrichia.  Where  the  currents  of  the  water 
have  aided  in  building  up  the  land  the  other  species  mentioned  above 
are  to  be  seen.  The  town  marsh  is  in  a  still  later  st^gc  of  development ; 
woody  species  such  as  Myrica  cerifera,  and  various  grasses  and  herbs, 
have  appeared. 

Changes  in  the  small  islands  of  the  sound  are  not  all  progressive. 
When  the  direction  of  the  tidal  currents  is  changed  for  any  reason,  the 
result  may  be  the  denudation  of  land  already  built  up.  Such  denuda- 
tion has  occurred  in  a  striking  way  on  Bird  Shoal,  just  south  of  the 
town  of  Beaufort.  This  island  was,  twenty  years  or  so  ago,  of  an  eleva- 
tion of  15  or  20  feet,  and  covered  with  a  vigorous  growth  of  plants, 

'Spartina  hsi  hIbo  bDcn  ptsnW  on  Shark  8boa!. 


DgJi^edo,  Google 


22  THE   VEGETATION    OF   BHACKLEFOBD   BAHK 

including  sea  oata  (Unlola),  Myrica  cerifera,  and  many  other  species 
both  slinibby  and  herbaceous.  The  action  of  storms,  however,  com- 
bined with  changes  in  the  direction  of  the  tidal  currents,  has  resulted  in 
leveling  this  land  until  it  is  now  eompletely  covered  at  mean  high  tide. 
The  only  vegetation  now  occurring  here  is  a  sparse  growth  of  Spartina 
glabra. 

Another  method  of  island-formation  in  neighboring  waters  has  been 
described  by  Grave.^ 

BAHD-BINDINQ   PLANTS 

Methods  for  controlling  and  reclaiming  shifting  sands  have  been 
well  worked  out  in  other  regions,  and  it  is  known  with  tolerable  certainty 
just  what  may  be  expected  of  any  species  of  sand-binding  plants  under 

given  conditions.  These  conditions  are  the  same  the  world  over.  High 
winds  playing  over  dry  sand  furnish  conditions  for  plant  life  that  call 
for  specially  modified  species  to  withstand  them. 

In  controlling  shifting  sand,  the  first  step  is  usually  the  formation 
of  a  barrier  dune  which  will  catch  and  break  the  full  force  of  the  wind ; 
second,  the  sand  back  of  the  dune  must  be  held  in  place  until  it  can  be 
forested;  third,  the  forest  must  become  established  in  the  lee  of  the 
barrier  dune. 

For  forming  the  barrier  dune,  beach  grass  (Ammopkila  arenaria)  has 
been  almost  universally  used.  This  species  is  not  available  at  Beaufort. 
Its  place  is  well  supplied,  however,  by  the  sea  oats  (Uniola  patiiculata), 
which  possesses  all  the  features  that  make  beach  grass  valuable  in  other 
localities.  Its  leaves  are  sufficiently  tough,  to  resist  the  action  of  blasts 
of  dry  sand  driven  at  high  speed.  They  are  too  flexible  to  be  broken 
by  direct  action  of  the  wind.  The  ro^t-stocks  are  strong,  heavy,  and 
brancbing,  and  strike  both  vertically  and  obliquely  into  the  sand,  so  that 
the  plant  is  securely  anchored,  and  the  sand  firmly  held.  Lastly,  the 
constant  movement  of  the  sand  is  rather  beneficial  than  injurious  to 
Uniola. 

That  this  species  may  be  successfully  used  in  forming  a  barrier  dune 
is  evidenced  by  Bogiie  Bank  in  the  neighborhood  of  the  Hoop  Pole  wood. 
Here  the  dune  is  stable,  and  furnishes  complele  protection  to  the  forest. 

The  sea  oats  will  prove  most  valuable  in  controlling  shifting  sand. 
It  is  not  available,  however,  for  reclaiming  sandy  wastes,  for  the  reason 
that  it  flourishes  only  where  the  sand  is  constantly  moving.  "Where  the 
sand,  sheltered  by  a  barrier  dune,  is  comparatively  stable,  other  species 
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are  required  to  hold  it  in  place  aod,  by  the  addition  of  humus,  to  fur- 
Dish  the  conditions  neoesaary  for  a  permanent  plant  covering.  Of  these 
species,  by  far  the  most  valuable  in  this  locality  are  Spartina  patens  (S. 
juncea)  and  Physalis  viacosa.  The  latter  possesaes  the  toughness  of 
leaf  necessary  to  resist  the  driving  particles  of  sand,  and  has,  in  addi- 
tion, very  long,  slender,  tough,  branching  root-etocka,  which  are  admir- 
ably adapted  to  hold  in  place  the  sand  throughout  a  considerable  area 
around  each  individual  plant.  In  one  plant  one  of  the  root-stocks,  not 
including  the  branches,  was  found  to  be  upwards  of  45  feet  in  length. 
Furthermore,  Physalis  is  a  perennial  plant  which  sets  seed  freely.  Spar- 
tina patens  possesses  the  same  advantages,  although  the  root-stocks  are 
not  so  long,  and  is,  in  addition,  more  able  to  resist  adverse  conditions. 
The  other  species  which  flourish  on  more  or  less  unstable  sand,  such  as 
Euphorbia  polt/gomfoUa,  Crolon  punctatus,  Cenchrus  tribuloides,  and 
others,  are  not  so  valuable  as  sand  binders,  because  they  lack  the  exten- 
sive branching  root-stocks  of  the  two  species  mentioned  first,  and  because 
the  majority  (Croton  punctatus  is  an  exception  to  this  rule)  are  annual 
plants,  which  are  useful  only  in  the  summer.  One  shrubby  plant,  Iva 
oraria,  would  prove  valuable  if  it  could  endure  the  severe  conditions 
obtaining  on  sandy  areas  exposed  to  the  full  sweep  of  the  wind;  this 
has  not  yet  been  demonstrated.  Figure  X,  B.  shows  this  species  forming 
a  stable  dune  where  it  is  somewhat  protected  from  the  wind.  Another, 
Ilex  vomUoria,  is  an  efficient  sand  binder  and  an  excellent  windbreak 
when  it  once  gets  a  foothold.  It  is  difficult  to  transplant,  however,  and 
it  is  somewhat  doubtful  whether  it  would  grow  from  seed  in  exposed 
sandy  localities.  If  any  reclamation  operations  are  undertaken,  efEorts 
should  be  made  to  establish  it  on  the  exposed  sand, 

OEOOBAPHICAI.  DISTRIBmON  OF  SHACKLEVORD  PLANTS 

The  entire  chain  of  sandbanks  along  the  Xorth  Carolina  coast  lies 
in  the  Austro-riparian  area  of  the  Lower  Austral  Zoue.^  This  area  in- 
cludes the  coast  region  beginning  from  the  mouth  of  the  Chesapeake 
Bay  and  the  coastal  plain  region  of  the  South  Atlantic  and  Gulf  States 
from  North  Carolina  to  Texas,  with  the  exception  of  the  southern  ex- 
tremity of  Florida.  An  analysis  of  the  flora  of  Shackleford  shows  the 
Austro-riparian  element  to  be  dominant  at  this  place.  Over  24  per  cent 
of  the  total  number  of  plants  listed  are  characteristic  of  the  flora  of  thii 
area.    The-'^e  are  as  follows: 
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1.  Maritime  species : 
Borrlcbla  frutesceDS  {  * 
Croton  punctatuB  f  * 
Cyperua  tetr&gonua  f 
EuBtachya  petraea  f  * 
Hellotrpplum  curaBsiTlcum  {  * 
Fbysalta  viBcoaa  }  * 

2.  Species  normally  occurring 
Berchemla  scandens  t 
Callicarpa  americaaa  t 
Cicuta  curtlasi]  } 
CisauB  (Ampelopsis)  arboreaj* 
CyperuB  haspan  {  * 
CyperUB  mlcrodontUB  t  * 
PlmbriatyllB  spadlcea  J  ' 
Oaura  auguatltoUa  t 
OelBemlum  sempervlreng  { 
Ilex  Tomttorla  { 
Ipomoea  aaglttata  t ' 
Iva  Imbrlcata  J  * 
Jatropba  stlmuloaa  { 
Kneiffla  arenlcola  t 
LiUdTlsIa  alata  t 
Ludvlgla  mlcrocarpa  t 

3.  Species  occurring  normally  on  tlie  costal  plain: 


Seutera  (Vincetozlcum)  paluatris  t  * 
Suaeda  (Dondia)  Ilnearia  t  * 
Unlola  paniculata  }  ■ 
'    Tucca  aloIfoUa  t  * 

10 
near  the  coast: 

Lauroceraaus  carollnlana  t 
Lyoaia  (Fierfa)  nitida  J  • 
OsmanthuB  amerlcanus  t 
Pan  feu  m  lancearlum  t 
Paspalum  dlstlchum  J  • 
Peraea  borbonla  { 
Peraea  pubescens  t 
Quercus  Tlrglnlana  {  * 
Rubus  trivial ia  } 
Sacclolepla  atrlata  {  * 
Solanum  gracile  |  * 
VlDCetoxicum  auberoaum  J 
Zantboxylum  Clava-Herculla  J  * 
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LudTigia  vlrgata  t 
Paepalum  Jaeve  australe  } 
PasslBora  Incarnata  J  * 
Polygonum  set  ace  um  t 
SporobolUH  tndlcuB  J  • 
Stenophyllus  atenophyllus  t 
Vacclnlum  arboreum  t 


Arenaria  lanuginosa  t  • 

Cladlum  jamalcenae  t  * 

Commellna  anguatifolia  t 

Croton  glanduIoBUB  1  * 

Cynoctonum  mltreola  J  • 

Dlchromena  latlfolla  t 

Eleocbarls  ocbreata  }  * 

Eupatorlum  caplIUIoIlum .(  *  — 

J  uncus  megacepbalus  t  16 

Total  number  of  strictly  Austro-riparinn  species  occurring  on  Shackle- 
ford,  55. 

To  this  list  may  be  added  ion  species  which  are  stated  by  Small  not 
to  occur  north  of  South  Carolina.  The  ranges  quoted  are  taken  from 
Small's  Southern  Flora.     These  species  are  i 

Andropogon  tetraatacbyua  ("South  Carolina  to  Florida  and  California"). 

Anycbiaatrum  Baldwlnll  ("Georgia  to  Louisiana  and  Florida"). 
■Eleocharla  mlcrocarpa  ("Florida  to  LouiBiana.  Also  in  Cuba"). 
'Lagenaria  vulgaris  ("Gulf  States  and  throughout  the  Tropica"), 
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Uppla  nodlflora  ("Georgia  to  Florida"). 

Paepalum  florldanum  ("South  Carolina  to  Florida,  west  to  Texas"). 
Rubua  peralstens  ("South  Carolina  to  Florida  and  MlHGlaslppI"). 
RrnchoBpora  stipltata  ("In  river  awampa,  Florida"). 
Sabal  glabra  ("South  Carolina  to  Florida  and  Louisiana"). 
■Verbona  poIjBtacbjra  ("Florida,  through  the  Gulf  States  to  Calilornla"). 

Spirantkes  ovalit  has  also  not  been  reported  from  this  State.  Festuca 
rubra  ranges  from  Labrador  to  Virginia,  mostly  near  the  coast. 

Of  tlie  species  listed  which  are  not  confined  to  the  Austro-riparian 
area,  27  are  maritime  and  28  usually  occur  along  the  coast.  The  north- 
ern limits  of  these  species  are  from  Nova  Scotia  to  Maryland.  With 
few  exceptions  they  range  all  along  the  shores  of  the  South  Atlantic  and 
Oulf  States. 

Of  the  remaining  species,  the  great  majority  are  weeds  of  wide  distri- 
bution, and  not  confined  to  or  charaeteristic  of  any  one  phytogeograph- 
ical  area.  Of  these,  137  range  practically  throughout  the  United  States 
except  on  the  Pacific  slope,  while  21  occur  throughout  the  Carolinian 
and  Austro-riparian  areas.  Leaving  out  of  consideration  these  species 
and  the  wide-ranging  strand-forms,  it  is  seen  that  the  fiora  of  Shackle- 
ford  ia  almost  typically  Austro-riparian  in  its  character.  The  absence 
of  many  forms  usually  occurring  in  this  area^  is  to  be  attributed,  no 
doubt,  to  the  severe  conditions  for  plant  life  on  the  sand  b^nks,  since 
these  species  are  abundant  on  the  mainland,  only  one  to  two  miles  away. 

It  is  worthy  of  note  that  the  species  found  also  in  more  northern  areas 
which  estend  as  far  south  as  Beaufort,  usually  extend  also  throughout 
the  Austro-riparian  area  to  Florida  and  the  Oulf  States.  There  are  only 
ten  exceptions  to  this  rule,  or  3  per  cent  of  the  whole.  In  the  list  the 
northern  and  southern  limits  are  indicated  in  parentheses. 

Allium  Tineale  (Connecticut  to  Georgia). 

Amaranthus  pumllus  (Rhode  Island  to  South  Carolina). 

Celtis  occidentallB  (Quebec  to  North  Carolina). 

Cfaenopodlum  Botrfs  (Nova  Scotia  to  Georgia). 

Dlgitarla  flllrormls  (Mhh  Bach  use  tta  to  North  Carolina). 

Featuca  rubra  (Labrador  to  Virginia). 

Panlcum  dicholomum   (Couuectlcut  to  Georgia). 

Panlcum  apretum  (New  York  to  Georgia). 

Pol7POgoii  monapelleDBls  (New  Hampshire  to  South  Carolina). 

Vltls  labrusca  (New  England  to  Georgia). 
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COHPASISON  OP  BEAUFORT  FLORA  WITH  THAT  OF  OTHER  LITTORAL  REGIONS 


SfXHlM 

G«D«rm 

I.    Oeraw*.l<ioW(KBBrDey,l.  0.)- 

ISS 

7B.J 

115 

40.S 

U.3 
10.7 

II.    I,U<.fPal7n,,S.C.> 

III.    Alabama'- 

IV.    Florida  Kn,,'- 

Of  the  species  listed  by  Mohr  for  Alabama,  only  those  are  counted 
here  which  are  stated  to  occur  in  the  littoral  belt.  The  great  majority 
of  Beaufort  apeeiea  occur  in  the  coastal  plain  region  of  Alabama,  while 
only  41  per  cent  are  characteristic  of  the  littoral  belt.  The  table  serves 
to  show  how  closely  the  floras  of  littoral  Xorth  and  South  Carolina  ap- 
proximate, and  also  how  much  more  nearly  similar  the  fl.oras  of  Alabama 
and  Beaufort  are  than  those  of  the  Florida  Keys  and  Beaufort.  Of  the 
regions  compared,  the  Floridai  Keys  are  aloue  outside  the  Austro-riparian 
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POLYPODIACEf 

iAsfildlum    TbeljpterlB     (L.)     Sw.; 

Dryopterls    Tbelypterfs    (L.)    A. 

Gray. 
«  Aaplenlum  platynenron  (L.)  Oakes. 
ft  Onoclea  BeDBlbllls  L. 
/Polypodlum      polypodloldea       (L.) 

Hitch. 
/  PteriB  aqulUna  L. 

OSMVKDACE.e 

/  Osmunds  regalls  L. 


eJuiiIp«rus  Tlrginlana  L. 
/  PlnUB  taeda  L. 

Ttphaciik 
h  Typha  ausustllolia  L. 

Spabganiace^ 
i*  Sparganlum  amerlcanum  Nutt.  var. 
androcladum   (Engelm.)   Fern,  ft 
Eames.;   (S.  androcladum  (Eng.) 
Mofode)  . 

Najadace.« 
ZoBtera  marina  i.. 

JUNCAG1NACE,« 

ATrlglochlnistrlata  R.  A  P. 


*  Sagglttarla  lancHolla  L. 
i  Sagglttarla  tatlFolla  Wllld. 

GKAMi.\F:.f: 

(t  Andropogon  tetraatachyus  EH. 
«.&  CenchruB  trlbuloldes  L. 

Cynodon  Dattylon  (L.)  pera.;    (Ca^ 
prlota  Daclylon  (L.)  Ktze). 


SPECIES' 

Dlgltarla    flliformls    (L.)    Koeler; 
(SyntherlBma      flllformlB       (L.) 
Naeh). 
Dlgltarla   aangulnalls    (L.)    Scop.; 
(Syntberlama      fllltormls       (L.) 
Nasb). 
hDlBttchlU  Bplcata  (L.)  Qreene. 
1  Echlnochloa  Walter!  (Purab.)  Nash; 
<Paiilcum  Walterl  Purah). 
Bleueine  Indlca  (L.)  Gaert. 
Elymua  Tirginlcua  L. 
Eragrostla      pectinacea       (Mlchz.) 
Steud. 
aEuBtachyB    petraea     (Sw.)     Deav.; 

<ChlorlB  petraea  Sw.). 
t*  Featucft  rubra  L. 
Panlcum  Sp. 
i  Panlcum  amarum  Ell. 

Panlcum  anceps  Mlchz. 
e  Panlcum  cotumutatum  Schultes. 
e  Panlcum  dlcbotoraum  L.  (?) 
Panlcum    lancerearlum   Trin.    (f); 
(P.  Nasbianum  Scrlbn.(?)  }. 
ePanicum  lanuglnoBUm  EII.;    (P.  pu- 

bescens  Lam.). 
e  Panlcum  aphaerocarpon  EU. 
ePanlcum  apretum  Scliultea(7>;    (P. 

nitldum  lJim.(7)  ). 
i  Panlcum  vlrgatum  L. 

Paspalum  clUatlfollum  Mlcbx. 
/  Paapalum  dlstlchum  L. 
t  Paapalum  norldanum  Micbx. 
Paspalum  laeve  Mlchx.  var.  auetrale 

Naah. 
Pbleum  pratense  L. 
Polypogon  monspellensla  (L.)  Desf. 
iSacclolepls  striata  (L.)  Nash;   (Pa- 
nlcum glbbum  Ell.). 
A  Setarla  Imberble  R.  &  S.  var.  peren- 
nls    (Hall)    Hitch.;    (Chaetocbloa 
TerslcoliDr  Blckn.). 
£f  S parti na  glabra  Muhl.;    (S.  atrlcta 
(Ait.)  Rotb.), 
a.bSpartlna  patens    (Alt.)    Mubl.  var 
Juncea  (Mkhx.)  Hitch. 
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Sporobolus  IndicuB  (L.)  R.  Br. 
e  Stlpa  avenacea  L. 
sTrlplasIa  purpurea  (Walt.)  Chapm.; 
<Slegllngia     purpurea      (Walt.) 
Ktze.). 
e  TJniQla  laxa  (L.)  B.  S.  P. 
b  Unlola  panlculata  L. 
Muhleobergla  caplllarla  Curtis. 

Cypebace^ 

ICladlum    Jamalcense    Crantz;     (C. 
ellusum  (Sw.)  Torr.). 

iCyperufl  cyllndrlcua  (EU.)  Brltton. 

iCfperuB  ferax  Rich.;    (C.  speciosus 
Vohl.). 

iCyperuH  flaveBCens  L. 

i  CyperuB  haspan  L. 

i  Cyperus  microdoatus  Torr. 

A  CyperuB  Nuttallll  Eddy. 
(•Cyperua  retrofractus  {L.)  Torr. 

i  Cyperus  strlgoaua  L. 

{ Dicbromena  colorata  (L.)  Hltcb. 
i*  Dicbromena  latifoUa  Baldw. 

iDulichium  arundlnaceum  (L.)  Brltt- 

h  El«ocliarl8  alblda  Torr. 
iEIeocbariB  mlcrocarpa  Torr. 
h  BleocbariB  ochreata  (NeeB)  Steud. 
hEleocbarlB  Roblnsli  Oakee.  (?) 

FlmbrtstyllB  autumaalis  (L.)  R.4S. 
A  Fimbria ty II B      caBtanea      (Mlcbx.) 

Vab). 
h  FlmbTistyliB  spadlcea  (L.)  Vahl. 
iFulrena  blBplda  Ell. 
i  Rynchospora  glomerata  (L.)  Vahl. 
tt  RynchoBpora  stlpltata  Chapm. 
h  Scfrpus  americanuB  Pera. 
h  Scirpus  valldus  Vahl.;  (S.  lacuatrls 

Am.  auth.). 
/  Scleria  trlglomerata  Michs. 
/StenophylluB     Btenoptayllus      (Ell.) 

Brltton. 

PalmjE 
/fSabal  glabra  Mill.)  Sarg.;    (S.  Ad- 
ansonll  GuernB.). 


AkacejB 
iAcoruB  Calamus  L. 


COUMBUnACEf 

Commellna  ep. 
d  Commellna  anguatilolla  Michs. 

JdncacejV 
Juncus  marglnatUB  Rostk. 
h  Juncua  megacepbalus  Curtla. 
h  JuncuB  RoemerianuB  Scheele. 
/  Juncua  BetaceuB  Rostk. 
/  Juncua  tenulB  Willd. 

LmjACE^ 
•  Allium  vlneale  L. 
e  Smilaz  Bona-nos  L. 
e  Smilax  glauca  Walt, 
e  Smllax  laurltolta  L. 
d  Tucca  aloltolla  L. 

Obchidacba 
Splranthea  ovalla  Llndl.(?);  (Oyro- 
Btacbya       parviflora       (Cbapm.) 
Small  (?)  ). 


d  Myrlca  carollnensla  Mill. 
e  Myrlca  cerllera  L. 


JnGL4KDACE« 


/•Carya  glabra  (Mill.)  Spach.;  (Htco- 
rla  glabra  (Mill.)  Brltton). 


Betulack* 
/CarplnuB  carolinlana  Walt 
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(Q.    aauatlca 


Fagacbs 
/•QuercuB  fftlcata  Mlchx.;  (Q.  digJUU 

Sudw.]. 
/  Quercua    nigra 

Walt.). 
/  Quercua   phelloB   L.   var.    laurlfolla 

(Mlchi.)  Chapm. 
/■Quercus  atellata.  Wang.;    (Q.  minor 

(Marsb)    Sarg.). 
e^Quercus  Tlrginlana  Mill. 

Vkticacex 
f  Boehmerla  cylindrlca  (L.)  Sw. 

Celt  Is  occidentalls  L. 
/  Morus  rubra  L. 
iParletarla  florldana  Nutt. 
i  Pilea  pumlla    (L.)    Gray;    (Adicea 
pumlla  (L.)  Raf.)- 

LOBANTEACK^ 

/  Phoradendron    BaTeGcens    (Pursh.) 
Nutt 

POLYOOBACE* 

i  Polygonum  acre  H.  B.  K.  var.  lepto- 
atacliyum  Melan.;    <P.  punctatum 
Ell.  var.  leptoBtaehyum  (Melan.) 
Small).    ■ 
Polygonum  lapathltollum  L. 

a  Polygonum  marltimum  L. 

t  Polygonum  aetaceum  Baldw. 

•  Rumex  haatatulug 

C  K  E  N  OWJIH  ACB.« 

a  Atrlplex  arenarla  Nutt. 

Atriplex  patula  L.  (?) 
a  Cbenopodlum  anthelmlDtlcum  L. 
a  Cbenopodlum  Botrys  L. 
a  Cbenopodlum  glaucum  L. 
a  Cbenopodlum  vlrlde  L. 
0  Salicornla  ambigua  Micbx. 
Sf  Salicornla  mucronata  Blgel.;  (S.  Bl- 

gelowil  Torr.). 
a.b  Salaola  Kail  L. 
hSuaeda  linearis  (BU.)  Moq.;   (Don- 

dla  linearis  (Ell.)  Mlllap.). 


AMABAHTHACXiS 

eAcnlda  cannablna  L. 

b  AmaranthuB  pumllua  Raf. 

PHTIOI.ACCACE.C: 
Pbytolacca  decandra  L. 

AlZOACEiE 

aSesuTium    marltimum    (Walt)    B. 
S.  P. 

Cabtoputllacea 
/Arenarla  lanuginosa  (MIcbx.) 
Rohrb. 
et  Anycblastrum  Baldwlnil  (T,  A  0.) 
Small. 

POBTU  LACC  ACE.S 

a  Portulaca  oleracea  L. 

Magnoliace^ 
/  Magnolia  vlrglnlana  L. 

Laubace^ 
e,/ Peraea  borbonia  (L.)  Spreng. 
e,/ Peraea  pubescens  (Pursb)  Sarg. 
/Sassafras  variifoUum  (Sallsb.) 
Ktze.;     (S.    ofBcInate    Nees.    and 
Eberm.). 

Cbdcifbb^ 
/Lepidlum  virglnicum  L. 

RosacejE 
Laurocerasua     carolinlana     (Mill.) 

Rosa  Carolina  L. 
d  Rubua  trlvlalla  MlcbJt. 
fRubus  perslstena  Rydb.  (7) 

Leoitminos^ 
/Aplos  tuberosa  Moencb. 
d  Caaala  cbamaecrlsta  L. 
eDeamodlum  panlculatum  (L.)  DC.; 

(Melbomla  panic  ulata  (L.) 

Ktze.). 
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« Galactla  volublllB  (L.)  Brltton. 
e  Stroptaoatyles     umbellata     (Mubl.) 
Britton. 
Trlfolfum  repens  L. 

/LlDum  medium  (Plancb.)  Brltton. 

RUTACE* 

e  Zaothozrlum  Clava-HercullB  L. 

S1MABUBACE.S 

/Ailanthns  glandulosa  Desf. 


Melia  Azedaracli  L. 

POLT0AI^CE£ 

i  Polygala  verticUlata  L. 

KUPHOBBIACEf 

e  Acalypba  gracllens  Gra;. 
dCroton  glandulosus  L.  var.  septen- 
trlonalls  Huell.  Arg. 
d.fi  Croiun  punctatua  Jacq. 
/  Euphorbia  ap. 
a  Euphorbia  maculata  L. 
b  Euphorbia  polygonltolia  L. 
/Jatropha  Btlmuloea  Mlcbx. 
RlclDUB  communle  L. 

Anacabdiacea 
RbuB  copalllna  h. 
eJRbxiB  toxicodendron  L.  var.  radlcans 
Torr. 

AquiFOLiACG^s 
ellex  glabra  (L.)  Gray. 
/  Ilex  opaca  Alt. 
d,e,t  Ilex  vomitoria  Alt. 

Rhah.vace.e 
e./Berchemia  acandens  (Hill)  Trel. 

VlTACE^ 

e  ClssuB  arborea  (L.)  Des.  Moul,; 
(Ampelopsls  arborea  (L.) 
Ruaby) , 


ePeedera  quinquefolla   (L.)   Greene; 

(ParthenMiBBns  qulnquetolla  (L.) 

Planch.). 
eVltlB  aestivalis  Mlchx. 
eVltla  labru«ca  L. 
eVItla  Totundllolia  Mlcbx. 

TlUACE.a 

/Tllla  Michauxil  Nutt;  Tllla  pubes- 
cens  Alt.). 

MA1,VACB£ 

i  Koateletzlcya  Tlrglnica  (L.)  Preal. 

TamabicacejS 
Tamarlz  galllca  L. 

HYPtjacAcax 
e  Aacyrum  bypericoldea  L. 
e  Hyperfuiim  mutllum  L. 
^Hypericum  vlrginlcum  L.;    (Trlad- 
enum  vlrginlcum  (L.)  Raf.). 

ClSTACE^ 

e^Lechea  villoaa  Eil. 

Pa^bifloracea 


dOpuntla  vulgaris  Mill.;  (Opuntiaop- 
untla  (L.)  Coult.). 


lAmannIa  Koehnei  Brltton. 
t*  Decodon  verticillatua  (L.)  Ell. 
1  Ly thrum  lineare  L. 

Omaobace^ 
d  Gaura  angustifolla  Mlchx. 
d  Knelffia  arenlcola  Small. 
i  Ludvlgia  alata  EII. 
i  Ludvlgia  microcarpa  Mlchx. 
ILudlvigia  paiustrla    (L.)   BU.;    (I»- 
nardla  paluatrla  L.). 
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HalcsagidacXjC 
(*  Myrlophyllum  verticlllatnm  h. 
i  Proserpinaca  pecUn^ta  Lam. 

Abauace^ 
/  Aralia  Bplnosa  h. 

UUBELLIFEB.C 

ftCentelta  aslatica    (L.)    Urban.;    (C. 

repanda  (Pers.)  Small). 
/  Clciita  CurtiBBli  Coult.  ft  ROM. 
ft  Hydrocotfla  umbellata  L. 
1  Hydcocotyle  verticillata  Ttaunb. 
ftLllaeopels  Ifneata  (Mlchx.)  Greene. 
hPtillmDlum    caplllaceum     (Mlchz.) 

Raf. 
e  Sanicula  canadensis  L. 


Ol.\TUNACE£ 

ft  Sabatla  stellarie  Pursh. 

Afoctnacb^ 
e  ApocTBum  cannabinum  L. 

ASCLEPIADACEfi 

iAflcleplaa  lanceolalft  Walt. 

ftSeutera  palustrls  (PurBb.)  Vail.; 
(Vincetozlcum  paluatre  (Pursh.) 
Gray). 

e  Vlncetoilcum  suberoBum  (L.)  Brit- 
ton. 

CO.N  VOLVULACE-e 

i  Guecuta  arvenals  Beyricli. 
( Ipomoea  saglttata  Cav. 

BOBAQi:<AC££ 

a  Heilotropium  cnraaeavlcum  Car. 


COBNACE^ 

/Comns  florlda  L. 


/•Lyonia    nltlda     (Bartr.)     Fernatd; 

(Plerla  nltida  (Bartr.)  B.  ft  H.). 
/*  Vacclnium  arboreum  Marsh, 

Plumbaginace.e 


e  CalUcarpa  amerlcana  L. 
iLlppla  nodlflora  (L.)  Uichx. 
ft  Verbena  polystacbya  HBK. 

IiAbiata: 
Marrublum  TUlgare  L. 
e,f  Monarda  punctata  L, 
*  Teucrlum  canadenae  L.  var.  lit 

(Bicknell)  Femald. 
t  TrichoBtema  dichotomum  L. 


PSIMULACE^ 
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LETTER  OF  TRANSMITTAL 


Chapel  Hill,  N.  C,  June  1,  1917. 
To  His  Excellency,  Hon.  T.  W.  Bickett, 

Governor  of  North  Carolina. 

Sie: — On  November  32d  and  23cl,  1916,  there  was  held  at  Greens- 
boro, North  Carolina,  the  Ninth  Annual  Convention  of  the  North 
Carolina  Drainage  A8Bociati6n.  Because  of  the  importance  of  the  drain- 
age of  our  swamp  and  overflowed  landa  to  the  development  of  North  . 
Carolina,  the  value  of  this  work,  as  shown  in  the  papers  and  discussions 
at  the  Convention,  is  such  that  we  recommend  the  publication  of  these 
Proceedings  by  the  Survey.  They  are  herewith  submitted  as  Economic 
Paper  No.  47,  of  the  publications  of  the  North  Carolina  Geological 
and  Economic  Survey. 

Yours  respectfully, 

Joseph  Hyde  Pbatt, 

'State  Geologist. 
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INTRODUCTION 


Since  its  organization,  the  North  Carolina  Drainage  Association  has 
worked  in  close  cooperation  with  the  North  Carolina  Geological  and 
Economic  Survey,;  and,  in  arranging  for  the  Ninth  Annual  Convention, 
which  was  held  a4  Greensboro,  November  22  and  23,  1916,  the  work  waa 
done  by  these  two  agenciea.  It  is  largely  through  the^e  conventions  and 
the  articles  sent  to  the  press  by  the  Association  and  the  Survey  that 
public  opinion  has  been  awakened  to  the  great  importance  to  the  State 
of  the  drainage  of  the  wet  lands,  including  both  the  swamp  lands  of  the 
Coastal  Plain  and  the  overflowed  lands  of  the  Piedmont  and  mountain 
regions. 

At  the  Eighth  Annual  Convention  it  was  decided  to  emphasize  the 
subject  of  Tile  Drainage,  and,  with  this  in  view,  the  following  letter 
regarding  tile  drainage  contests  among  the  boys  of  the  agricultural  clubs 
and  among  North  Carolina  farmers  was  prepared  and  sent  to  the  press, 
together  with  rules  and  regulations  governing  these  contests: 

NoETH  Carouna  Dkainaoe  Association 

Chapel  Hill,  N.  C,  September  29,  1916. 
To  the  Editors  0/  (he  North  Carolina  Pre»». 

Dear  Sib: — Enclosed  I  am  sending  you  two  notices  In  regard  to  Tile  Drain- 
age Contest  tor  boys  of  the  Agricultural  Clubs  and  tor  farmers  of  tha  State. 
Theee  contests  are  to  be  conducted  under  tbe  anepices  of  the  North  Carolina 
Drainage  Association  at  Its  annual  convention,  which  Is  to  be  held  at  Greens- 
boro, North  Carolina,  November  22  and  23. 

The  use  of  tile  drainage  in  this  State  will  undoubtedly  add  an  almost  un- 
believable amount  to  the  agricultural  values  of  many  of  our  lands,  and  tlie 
spread  of  tbls  propaganda  will  mean  much  to  the  advancement  ol  the  agri- 
cultural interests  of  the  State.  I  am,  therefore,  requesting  the  newspapers  to 
print  these  notices  In  full  at  a  very  early  date  so  that  as  many  of  our  farmers 
and  members  of  the  Boys'  Agricultural  Clubs  as  possible  can  learn  of  the  con- 
test and  make  plans  for  entering  it.  By  doing  this  we  (eel  that  you  will  render 
a  real  service  to  your  county  and  to  the  State  generally. 

We  appreciate  the  cooperation  which  the  prees  of  the  State  has  given  In 
advancine  the  cause  of  drainage,  and  bespeak  your  farther  cooperation  in 
taking  a  step  farther  to  disseminate  this-  Information  about  tile  drainage. 
which  is  now  considered  so  essential  to  securing  the  best  results  from  many 
of  our  farm  iandfl. 

With  best  wishes,  I  am  Cordially  yours, 

Joseph  Hxdb  Phati, 

Secretar]/. 
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North  Carolina  Drainaob  Association 
Pre»s  Natice.  Chapbi.  Hill,  N.  C,  September  29,  191S. 

TILE  DRAINAGE  CONTEST  FOR  BOYS'  AGRICULTURAL  CLUBS 
Ankovkcbment  Ann  Rules  Govermno  Contest 
The  North  Carolina  Drainage  Aaeoclation  wishes  to  encourage  the  founs 
men  of  the  State  la  underdralnage  at  their  wet  lands  in  order  that  the;  may 
receive  maxlnium  yields  with  minimum  effort;  and  that  the  educational  value 
of  the  club  work  may  be  enhanced.    To  this  end  the  Association  offers  a  gold 
medal  to  the  member  of  the  Boys'  Agricultural  Clubs  who  submits  the  most 
approved  plan  (or  the  underdralnage  of  a  Held  or  portion  of  a  field. 
The  following  rules  apply: 

1.  The  field  may  be  of  any  sl/e  from  one  acre  up  and  may  be  selected  by  the 
contestant  from  any  land  In  which  he  Is  Interested. 

2.  The  plans  shall  consist  of: 

(a)  A  description  of  the  Seld,  Including  location,  acreage,  shape,  topography, 
description  of  the  soil  and  subsoil,  preeent  use  of  the  land  and  present  con- 
ditions as  regards  natural  drainage. 

(b)  A  drawing  or  sketch  showing  the  shape  of  the  field,  location  and  arrange- 
ment of  proposed  drains,  location  of  the  canal,  creek,  or  open  ditch  Into  which 
the  proposed  drains  are  to  discharge,  and  any  other  points  mentioned  in  the 
description. 

(c)  Number  of  feet  of  tile  required  for  each  line,  with  size  and  coet  of  tile, 
and  estimated  coat  of  digging  and  backflillng.the  ditches. 

(d)  Estimated  cost  per  acre. 

3.  The  plans  must  represent  or  express  the  contestant's  own  Ideas  In  adapt- 
ing a  system  of  drainage  to  the  field  selected,  though  he  may  consult  others 
in  making  bis  plans  and  will  be  furnished  needed  Information  upon  applica- 
tion to  the  Vice-President  In  Charge  of  Tile  Drainage  (Prof.  M.  E.  Sherwln, 
West  Raleigh,  N.  C). 

4.  The  plana  shall  he  mailed  to  the  Secretary  of  the  North  Carolina  Drainage 
Association  (Dr.  Joseph  Hyde  Pratt,  Chapel  Hill,  N.  C),  so  that  It  shall  be  in 
his  hands  before  the  time  of  the  Annual  Convention  of  the  Association  which 
Is  to  be  held  in  Greensboro,  N.  C.  November  22  and  23,  1916;  or  shall  be  filed 
with  the  Secretary  on  the  flret  day  of  the  Convention. 

6.  The  contestant  shall  not  be  obligated  to  construct  the  drains  as  planned, 
though  their  construction  would  probably  be  profitable. 

fl.  The  plans  shall  be  Judged  by  a  committee  appointed  by  the  President 
of  the  Association,  and  the  award  shall  be  made  In  open  session  of  the  Con- 
vention. 

North  Carolina  Drainaiie  Assoi-iation 

Prest  Xotice.  Chapel  Hill,  N.  C.  September  29,  1916. 

A   TILE   DRAINAGE   CONTEST  FOR   NORTH   CAROLINA   FARMERS 

A.TNOr.NCEMEST    AND    Rl'LES    GOVEBNrSO    COSTEST 

To  Stimulate  Interest  among  the  farmere  of  the  State  and  to  aid  in  the  dis- 
semination of  Information  regarding  the  benefits  of  tile  drainage,  the  North 
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Carolina  Drainage  Association  oBera  a  prize  ot  flO  to  tbe  farmer  who  submits 
the  best  report  of  benefits  actually  received  from  tile  drains. 
The  foUowlne  rules  apply: 

1.  The  area  reported  upon  may  be  ot  any  alae,  shape,  and  location  within 
the  State. 

2.  The  report  shall  Include: 

<a)  A  description  of  the  field,  including  location,  acreage,  shape,  topography. 
and  description  of  tbe  soil  and  subsoil. 

(b)  A  statement  of  tbe  drainage  conditions  before  tbe  tile  drains  were  con- 
structed and  the  crops  grown  {It  any),  with  approximate  or  accurate  yields 
received. 

(c)  A  statement  ot  the  present  drainage  conditions  and  crops  grown,  with 
approximate  or  accurate  yields  received. 

(d)  A  drawing  or  sketch  showing  the  shape  of  the  field,  location  and 
arrangement  of  tile  drains,  location  of  canal,  creek,  or  open  ditch  Into  which 
the  drains  discharge,  and  height  of  water  In  the  same,  and  any  other  points 
mentioned  In  the  description. 

(e>  Number  of  feet  and  size  ol  tile  used,  cost  ot  tile,  and  cost  of  digging 
and  backfilling  the  ditches. 
(/)  Total  cost  per  acre. 

3.  The  report  shall  be  mailed  to  the  Secretary  ot  the  North  Carolina  Drain- 
age Association  (Dr.  Joseph  Hyde  Pratt.  Chapel  Hill,  N.  C),  so  that  It  shall 
be  In  hlB  hands  betore  tbe  time  of  the  Annual  Convention  of  the  Association 
which  is  to  be  held  In  Oreenaboro,  N.  C,  November  22  and  23.  1916;  or  ehall 
be  filed  with  the  Secretary  on  the  first  day  of  the  Convention. 

4.  The  report  shall  be  Judged  by  a  committee  appointed  by  tbe  President  of 
the  Association,  and  the  award  shall  be  made  In  open  session  ot  the  Con- 
vention. 

The  following  letter  waa  sent  to  the  farmers  of  North  Carolina, 
through  the  Bureau  of  ExtenBion  of  the  Department  of  Agriculture  at 
Raleigh,  together  with  the  rules  governing  this  contest. 

North  Carolina  Drainaob  Association 

Chapel  Hill.  N.  C,  September  26,  1916. 

Mt  Dbab  Sib: — The  Ninth  Annual  Convention  ot  the  North  Carolina  Drain- 
age Association  will  be  held  at  Greensboro,  N.  C,  November  22  and  23,  and  I 
sincerely  hope  that  you  are  going  to  be  able  to  attend.  One  of  the  subjects 
to  be  emphasized  at  this  Convention  Is  Tile  Drainage,  and  we  are  arranging 
for  Tile  Drainage  Contests  among  the  boys  ot  the  Agricultural  Clubs  and 
also  among  the  farmers  ot  tbe  State.  I  am  inclosing  herewith  copy  of  the 
rules  and  regulations  governing  the  contest  for  farmers,  and  sincerely  hope 
that  yon  will  become  Interested  and  will  take  part  in  it.  We  believe  this 
to  be  a  most  Important  phase  of  drainage  work  and  worthy  of  very  serious 
conalderation  on  the  part  of  our  farmers,  if  they  hope  to  obtain  the  greatest 
value  from  a  considerable  portion  of  their  lands. 

Arrangements  for  the  program  have  not  yet  been  completed;  but  as  soon 
as  they  are  I  will  write  you  more  fully  regarding  the  Convention.    1  am  send- 
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lug  this  preliminary  notice  bo  that  you  will  have  an  opportunity  to  take  part 
In  the  contest  and  to  get  ready  for  the  Contention.  Delegates  are  invited  to 
make  exhibits  conalating  of  pictures  ot  ttaeir  lands  before  and  atter  drainage, 
and  of  growing  crops,  maps,  charts,  and  samples  of  crops  from  drained  landa. 
It  you  know  of  any  otber  persons  In  your  neighborhood  who  would  like  to 
attend  the  Conyention  or  take  part  In  this  contest,  I  will  appreciate  your  send- 
ing me  their  names  and  addresses. 
With  best  wishes,  I  am  Yours  sincerely, 

Joseph  Htdg  Pbatt, 

Becretan/. 

In  arranging  for  the  Convention,  tlie  following  letter  was  sent  to  the 
chairman  of  the  boarda  of  county  commissioners,  asking  fhem  to  appoint 
delegates  to  represent  their  respective  counties;  to  the  mayors  of  cities 
and  towns  for  the  appointment  of  delegates  to  represent  their  municipal- 
ities; to  the  presidents  of  boards  of  trade  and  chambers  of  commerce 
for  the  appointment  of  delegates  to  represent  their  bodies;  and  to  the 
commissioners  of  drainage  districts  already  established,  for  the  appoint- 
ment of  delegates  to  represent  their  individual  districts: 

KoRTH  Carolina  Draikaoe  Association 

CuAFBL  Hill,  N.  C,  October  20,  1916. 

Mi  Deab  Sot: — The  Ninth  Annual  Convention  of  the  North  Carolina  Drain- 
age Association  Is  to  be  held  at  Greensboro.  North  Carolina,  November  22  and 
23.  The  drainage  of  the  swamp  and  OTerBowed  areas  ot  the  State  has  become 
a  tremendously. important  factor  in  the  reclamation  ot  these  waste  lands;  In 
rendering  them  more  healthful  and  hence  more  habitable;  and  In  adding 
enormously  to  their  economic  value.  The  North  Carolina  Drainage  Associa- 
tion has  been  the  principal  factor  In  developing  public  sentiment  so  as  to 
make  possible  the  passage  of  the  North  Carolina  Drainage  Law,  and  at  its 
annual  conventions  there  have  been  free  discussions  ot  topics  relating  to 
drainage  which  have  been  of  great  value  to  those  connected  with  the  drainage 
work.  As  a  result  ot  this  drainage  work  there  have  been  reclaimed  in  the 
swamp  areas  approximately  800,000  acres  in  59  districts.  The  reclamation  of 
these  lands  means  that  land  which  was  formerly  bringing  in  no  revenue  to 
the  owner  Is  now  producing  from  SO  to  100  bushels  ot  corn  to  the  acre,  from 
1  to  2  bales  ot  cotton,  and  other  crops  in  like  proportion.  In  the  Piedmont 
section  of  the  State  the  overflowed  lands  along  the  creeks  and  rivers  are  being 
reclaimed,  and  60  ot  these  districts  have  been  organized. 

In  addition  to  the  reclamation  ot  these  waste_  lands,  the  North  Carolina 
Drainage  Association  1h  Interested  In  Increasing  the  yield  of  all  farm  lands 
In  so  far  as  this  may  be  done  by  drainage;  and,  for  this  reason,  Is  seeking  to 
interest  onr  farmers  !n  tile  drainage,  terracing,  etc.  To  this  end  the  Associa- 
tion Is  offering  to  -the  farmers  ot  the  State  a  prize  of  {10  for  the  best  report 
on  results  obtained  from  tile  drainage;  and  to  the  boys  of  the  Agricultural 
Clubs  a  gold  medal  for  the  best  plan  for  a  tUe-dralned  fteid. 

I  am  writing  to  extend  to  you  a  most  cordial  Invitation  to  attend  the  Con- 
vention at  Greensboro  as  a  delegate,  and  to  ask  that  you  appoint  fen  other 
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delegates  to  represent  your  county  at  the  Convention.  We  want  to  have  full 
dlscueslons  of  the  North  Carolina  Drainage  Law  and  such  amend  men  t  a  ae 
may  aeem  to  be  needed  to  make  It  more  eftectWe.  All  delegates  are  earnestly 
invited  and  urged  to  bring  up  any  suggestions  they  may  have  In  regard  to 
amendments  to  the  law.  It  Is  believed  that  a  Full  discussion  of  all  the  diffi- 
culties met  with  in  connection  with  our  drainage  operations — whether  due 
to  the  inelasticity  of  the  law  or  to  dlfllcultles  met  with  In  the  sale  of  bonds, 
or  whatever  the  problem  may  be — will  yield  a  resulting  benettt  to  our  drainage 

I  sincerely  hope  that  you  will  jnake  a  special  eltort  to  attend  the  Convention 
and  will  urge  those  whom  you  appoint  as  delegates  to  attend.    Please  send  me 
the  names  and  addresses  of  those  whom  you  appoint. 
With  best  wishes,  I  am  Yours  sincerely, 

Joseph  Hide  Pratt, 

Secretary. 

The  following  letters  of  notification  and  information  in  regard  to 
program,  arrangementa  for  delegates,  exhibits,  etc.,  were  mailed  to  all 
delegates  appointed,  and  also  to  the  members  of  the  North  Carolina 
Drainage  Association : 

North  Carolina  Bkainaoe  Association 

Chapel  Hill,  N.  C,  November  1,  1916. 

Deab  Sir:— The  Ninth  Annual  Convention  ot  the  North  Carolina  Drainage 
Association  is  to  be  held  at  Greensboro.  November  22  and  23,  and  I  elncerely 
hope  that  you  can  arrange  to  attend.  We  are  inviting  those  directly  Interested 
In  drainage  districts  to  bring  pictures  to  the  Convention  illustrating  their 
drainage  work  and  results  obtained  from  the  lands  after  drainage.  I  believe 
samples  of  products  from  these  lands  would  likewise  be  of  Interest. 

I  also  hope  you  can  prepare  a  brief  written  report  to  submit  to  the  Con- 
vention as  to  what  has  been  accomplished  In  your  district.  It  you  cannot  l>e 
present  at  the  Convention,  I  hope  you  can  send  such  written  report  to  me 
ahead  of  time  to  submit  to  the  Convention.  We  will  send  you  further  informa- 
tion in  regard  to  program  for  the  Convention  later. 

With  best  wishes,  I  am  Yours  sincerely, 

Joseph  Hide  Pbatt, 

Secret  art/. 

North  Carolina  Drainaob  Association 

Chapel  Hill,  N.  C,  November  10,  1916. 
My  Deab  Sis: — The  Ninth  Annual  Convention  of  the  North  Carolina  Drain- 
age Association  is  to  be  held  at  Greenslraro,  N.  C,  November  22  and  23,  and 
you  have  been  appointed  a  delegate  to  this  Convention.  I  sincerely  hope  that 
you  can  make  your  arrangements  to  attend,  as  I  believe  it  will  be  the  most 
important  Convention  we  have  yet  held.  The  drainage  work  ot  the  State  Is 
becoming  each  year  of  more  value  to  our  people,  and  we  feel  that  at  these 
annual  meetings  many  subjects  are  discussed  which  are  of  vital  importance 
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to  those  who  are  engaged  lu  this  drainage  work.    At  this  meeting  the  principal 
Bubjecta  to  be  discussed  are: 

Tile  Drainage,  under  which  head  will  be  Included  other  forms  of  farm 
drainage,  such  as  terracing,  etc.;  the  North  Carolina  Drainage  Law,  with  a 
view  to  amendments  which  should  be  made  by  the  Legielature  of  1917;  reports 
of  repreeentatlvee  from  Drainage  Districts;  Maintenance  of  Drainage  Ditches; 
Drainage  Bonds;  the  Financing  of  Drainage  Projects  with  reCerence  to  the 
Federal  Farm  Loan  Banks,  etc. 

In  connection  with  the  Tile  Drainage  Session,  there  will  be  reports  from 
farmers  who  have  Installed  tile  drainage  successfully,  there  will  be  a  trip 
to  the  plant  of  the  Pomona  Terra  Cotta  Company,  where  tile  drain  Is  made; 
and  It  Is  expected  that  there  will  be  a  demonstration  of  a  sls-horee  ditching 
machine  and  a  traction  ditcher;  and  other  features  which  will  be  of  Interest 
to  those  who  are  connected  with  drainage  work. 

We  want  to  make  thle  the  best  Convention  that  we  have  ever  held,  and  In 
order  for  It  to  be  a  success  we  must  have  a  large  and  Interested  attendance. 

Headquarters  of  the  Convention  will  be  the  Guilford  Hotel.  Other  hotels 
are  the  Clegg,  Hufflne.  Carolina,  and  Blandwood.  These  are  all  European 
plan.  Reservations  for  rooms  should  be  made  ahead  of  time.  The  meetings 
will  be  held  In  the  Elks'  Club,  which  Is  diagonally  across  the  street  from  the 
Guilford  Hotel. 

I  sincerely  hope  that  you  can  plan  to  be  present  for  the  two  full  days,  and 
if  you  know  of  others  In  your  neighborhood  who  would  like  to  attend,  we 
would  be  glad  to  appoint  them  as  delegates  also,  It  you  will  send  In  their 
names  and  addresses. 

With  best  wishes,  I  am  Yours  sincerely, 

Joseph  Hide  Pbatt, 

Becretarji. 

There  was  also  sent  to  the  press  and  to  delegates  appointed  the  fol- 
lowing notice  in  regard  to  the  Convention : 

Chapel  Hill,  N.  C,  November  8,  1916. 
NORTH  CAROLINA  DRAINAGE  CONVENTION 
QREENSBORO,  N.  C. 

NOVBMBBB  22  AND  23,  1S16. 

The  Ninth  Annual  Convention  of  the  North  Carolina  Drainage  Association 
win  be  held  at  Greensboro,  November  22  and  23,  with  headquarters  at  the 
Guilford  Hotel.  The  meetings  will  be  held  In  the  Elks'  Club.  All  citizens 
who  are  interested  in  the  reclamation  of  the  swamp  lands  of  the  coast  or 
overflowed  areas  In  central  and  western  North  Carolina  are  moat  cordially 
Invited  to  attend  the  sessions  of  the  Convention. 

The  object  of  the  reclamation  of  these  lands  Is  threefold:  (1)  to  Increase 
the  healthfulnesB  In  the  section  of  the  country  in  which  the  swamp  or  over- 
flowed areas  eilst;  (2)  to  make  a  nonproduclng  area  productive,  and  thus 
add  to  the  revenue  of  the  Commonwealth;  (3)  to  facilitate  Intercourse  betwean 
communities  adjacent  to  these  swamp  areas  by  the  construction  of  roads, 
which  always  follows  the  drainage  of  any  swamp  area. 
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Up  to  the  present  time,  about  122  drainage  dfstrlcte  bave  been  organized 
to  reclaim  between  800,000  and  1,000,000  acres  ot  land  which,  betore  drainage, 
was  not  onlr  unproductive,  but  a  menace  to  the  health  o(  the  community. 
Before  drainage  tbeae  lands  were  listed  at  Irom  25  cents  to  H  per  acre.  After 
being  drained  and  cleared  the  land  Is  worth  from  (50  to  flGO  and  more  per 
acre.  The  coet  ot  drainage  varies  from  f  1  to  $6  per  acre  in  the  swamp  dietrict 
to  H5  to  $26  per  acre  in  the  Piedmont. 

Problems  connected  with  the  drainage  ot  these  areas  will  be  discussed  at  the 
Convention,  as  well  as  further  amendments  to  the  drainage  law.  The  Asso- 
ciation, however,  has  undertaken  further  educational  work  In  connection 
wltb  drainage,  which  relates  especially  to  farm  drainage,  such  as  tile  drainage, 
terracing,  etc.  Prizes  are  being  ottered  by  the  Association  at  this  Convention 
to  the  farmer  who  will  submit  the  best  report  of  benellts  actually  received 
through  tile  drainage,  and  to  a  member  of  the  Boys'  Agricultural  Clubs  for 
the  most  approved  plan  tor  the  underdralnage  ot  a  fleld  or  a  portion  ot  a  field. 
Rules  governing  these  contests  ha»e  been  mailed  to  farmers  who  have  under- 
taken tile  drainage  and  to  members  ot  the  Boys'  Agricultural  Clubs.  It  is 
expected  that  this  will  lie  the  means  of  awakening  a  widespread  interest  In 
this  form  of  drainage,  which  means  ho  much  in  increasing  the  productivity 
ot  a  great  deal  of  the  farm  lands  of  the  State. 

The  delegates  to  the  Convention  will  have  the  privilege  of  Inspecting  the 
plant  of  the  Pomona  Terra  Cotta  Company,  where  tile  drain  fs  being  manu- 
factured, and  it  la  expected  tliat  we  will  be  able  to  have  a  demonstration  of 
a  slz-horee  power  ditching  machine,  and  a  traction  ditcher. 

There  will  be  discussions  from  representatives  ot  bond  houses  In  regard 
to  such  cttanges  as  they  may  think  ehould  be  made  In  the  drainage  law  to 
make  the  drainage  bonds  more  salable.  There  will  also  I>e  dlscussione  in 
regard  to  the  financing  of  drainage  districts  with  reference  to  the  farm  loan 

As  stated  almve,  every  citizen  In  the  State  who  ie  Interested  In  this  vast 
project  ot  conservation  and  reclamation  is  cordially  Invited  to  attend  the 
sessions  ot  the  Convention  and  take  part  In  the  proceedings. 

Joseph  Hyde  Pratt. 
Secretary,  N.  C.  Drainage  Aaaociation. 
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The  Convention  waa  called  to  order  Ijy  the  President,  Mr.  P.  H.  John- 
son, at  10  a.  HL  in  the  Courthouse.  The  Convention  was  opened  with 
prayer  by  the  Kev.  C.  F.  Murray  of  Greensboro,  as  follows : 

"O  Lord,  Thou  &rt  a  spirit,  Infinite,  eternal,  unchangeable.  We  stand  In  Th7 
presence  this  morning  and  recognize  Thee  as  the  author  and  finisher  at  every 
good  worlc.  We  come  as  co-laborers  with  Thee  In  this,  a  part  of  our  work.  We 
ask  Thee  to  bless  this  Convention.  May  we  be  linked  up  with  the  Lord 
Almighty;  wilt  Thou  continue  to  smile  In  approval  upon  ns.  May  we  measure 
up  to  the  tullness  of  onr  gilts.    We  aek  It  In  Christ's  name.    Amen." 

Addbebb  of  Welcome  on  Behalf  of  ritE  Citt  of  Greensbobo 

Hox.  N.  L.  £ube: 

3fr.  Cliatrman  and  Qentlemen:  The  Mayor,  In  his  absence,  has  asked  me  to 
come  up  here  this  morning  and  to  extend  a  hearty  welcome  to  you  gentlemen 
to  our  city,  and  I  want  to  aay  to  you  that  we  are  always  delighted  to  have 
good  citizens  come  among  us,  and  especially  are  we  very  much  delighted  this 
morning  to  have  you  gentlemen  come  here  and  assemble  in  our  midst  tor  this 
great  purpose  which  you  have  come;  that  Is,  to  look  after  the  general  drainage 
work  of  the  State  of  North  Carolina.  There  are  a  good  many  things  I  might 
say.  I  know  very  little  of  the  drainage  question  of  North  Carolina,  but  I  do 
know  that  you  gentlemen  are  here  In  the  interest  of  the  welfare  of  the  State, 
and  to  give  it  greater  wealth,  and  broader  acres  for  cultivation,  and  we  are 
especially  delighted  to  have  you  come  here  among  ns  for  such  a  great  purpose, 
and  we  trust  that  your  stay  here  will  be  exceedingly  pleasant  and  that  you 
may  get  more  ouf  of  this  meeting  than  any  held  heretofore:  that  your  de- 
liberations may  mean  much  for  the  State  of  North  Carolina  now  and  in  the 
future.  It  gives  me  very  much  pleasure  Indeed  to  extend  a  hearty  welcome 
to  you,  and  we  trust  that  you  will  have  a  very  good  time  while  you  are  here. 
I  give  you  this  welcome  In  the  name  of  the  City  of  Greensboro. 
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Address  of  Welcome  From  The  Chamber  of  Commerce 
OK  Greenbbobo 

Hon.  C.  L.  Brooks,  President: 

Mr.  Chairman,  Lady  and  Oentlemen:  On  behalf  ot  tbe  Cfaacnber  of  Com- 
merce of  Qreensboro  and  the  business  Interests  of  this  city,  I  desire  to  extend 
to  pou  a  most  cordial  welcome  to  our  city.  It  has  been  counted  as  the  greatest 
achievement  of  statesmanship  In  the  past  when  a  man  or  set  of  men  could 
make  two  blades  ol  grass  grow  where  only  one  grew  before;  but  I  am  con- 
vinced that  It  Is  a  very  much  greater  thing  for  a  man  or  set  of  men  to  make 
many  blades  of  grass  grow  where  none  grew  before — such  as  you  gentlemen 
are  doing.  You  are  engaged,  in  my  opinion.  In  perhaps  tbe  moat  Interesting, 
tar-reacblng,  and  constructive  character  of  work  that  any  set  of  men  engaged 
In  xecular  business  In  North  Carolina  are  now  at  work  on.  You  are  not  only 
reclaiming  a  great  deal  of  waste  land,  but  you  are  at  the  same  time  rendering 
the  State  a  distinct  service  along  Its  health  lines.  There  la  nothing  more 
beautiful  In  nature  than  the  creation  of  eomething  new;  that  is  why  man, 
since  he  first  became  civilized,  has  tipped  his  hat  to  tbe  mother  who  gives  to 
the  world  a  strong  child;  and  tbe  men  In  a  State  such  as  North  Carolina, 
where  moat  of  those  In  the  past  have  thought  all  was  done  that  could  be  done, 
are  glad  to  see  that  they  are  a  set  of  forward-looking,  progressive  citizens 
who  have  conceived  this  great  work  of  reclaiming  for  the  State,  as  if  from  the 
grave,  what  I  understand  by  some  is  considered  as  worth  fifty  millions  of 
dollars;  and  of  couree  with  the  development  of  our  resources  and  the  general 
increase  in  vaiues,  thie  l\fty  million  dollars  will  go  on  to  the  hundred  and 
fifty  million  dollars,  because  I  believe  North  Carolina  Is  just  now  in  tbe 
Infancy  of  Us  development.  It  was  an  Inspiration  to  the  people  of  North 
Carolina  and  to  ua  here^because  I  speak  for  a  very  progress ive  city — to  know 
that  yon  gentlemen  could  band  yourselvea  together  in  this  work,  realizing 
that  the  duties  and  obligations  which  your  fathers  owed  to  the  State  and  tbe 
Nation  and  the  world  was  a  limited  one  as  compared  with  the  obligations 
and  opportunities  that  you  have  this  day  to  perform.  Mr.  Wilson,  in  a  recent 
address,  stated  that  50  per  cent  of  all  the  gold  In  the  world  was  now  In  the 
coffers  of  the  United  States  vaults;  tbat  if  this  war  should  last  another  year, 
perhaps  two-thirds  of  all  the  gold  ot  the  world  would  be  in  the  United  States. 
The  Minister  ot  Finance  of  Prance,  in  a  recent  address,  said  that  the  total 
cost  of  the  war  up  to  tbe  present  time  was  something  like  one  hundred  and 
forty  billions  ot  dollars,  and  It  It  should  last  Hfteen  months  longer  that  every 
nation  engaged  In  the  war  would  be  bankrupt 

North  Carolina  has  had  a  very  distinguished  and  Important  part  pressed 
upon  her  in  the  great  arena  ot  the  world's  activity,  and  I  am  glad  to  say  to 
you  here  today  that  to  a  man  ahe  has  played  well  her  part,  not  only  In  the 
arts  of  war,  but  in  the  paths  ot  peace,  and  In  this  reclamation  ot  our  land, 
which  at  the  last  Is  the  State's  best  resource,  you  have  played  well  your  part, 
so  that  you  can  further  not  only  thia  great  work,  but  encourage  others  to 
achievement  when  their  attention  is  turned  to  other  things,  which  have  helped 
not  only  North  Carolina,  but  the  Nation  as  well,  through  constructive  citizen- 
ship. 

Win  you  permit  me,  in  conclusion,  to  say  that  you  gentlemen  in  this  work 
have  been  at  inestimable  benefit  to  the  State,  and  it  is  through  your  efforts 
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that  a  great  work  baa  been  accompli  shed,  for  North  Carolina  did  not  take  It 
up  until  you  conceived  It  and  carried  It  out.  May  I  call  your  attention  to  an 
observation  of  Isaiah,  in  the  35th  chapter  and  1st  verse;  "The  wllderneae  and 
the  solitary  places  shall  be  glad  for  Thee,  and  the  desert  shall  rejoice  and 
bloseom  as  a  rose."  It  la  a  Kreat  work  that  you  are  engaged  In;  may  you  keep 
It  up,  and  Greensboro  and  her  business  men  hid  you  Godspeed. 

Addrbns  of  Welcome  on  Behalk  of  Glii.ford  Cointy 
Mb.  W.  C.  Boben,  Cliairiiiaii  Board  of  County  Couniiissioiicrs : 
Mr.  Chairman,  MUs  Berry,  and  Qentlemen:  I  am  glad  I  came  last  on  the 
program,  because  you  won't  expect  to  hear  much  from  a  plain  countryman 
after  two  distinguished  lawyers  have  spoken.  I  only  wish  to  say  we  are  cer- 
tainly pleased  to  have  you  with  uh.  We  know  the  Importance  of  this  great 
work,  and  are  glad  to  see  it  going  on.  Guilford  County  has  not  done  much 
in  that  direction,  as  in  the  drainage  of  the  larger  districts  of  the  east;  in 
tact,  we  have  not  many  In  that  shape.  While  you  are  here  we  want  to  show 
you  some  of  our  good  roads  and  factory  places,  etc.  We  will  be  very  glad  to 
have  you  go  with  us  over  Guilford  Couuty,  and  will  do  all  that  we  can  to  make 
it  pleasant  for  you. 

Response  to  Aduress  of  Weuomk 
P.  H.  Johnson,  PresidenI,  North  Carolina  Drainage  Association : 
Hits  Berry,  GentJemen  of  Qreeniboro  and  Qentlemen  of  the  Convention: 
I  would  ask  for  no  pleasanter  duty  than  that  which  devolves  upon  me  as 
President  of  the  Association  to  respond  to  the  kind  words  Of  welcome  with 
which  we  have  Just  been  greeted.  I  am  grateful  tor  the  opportunity  which 
this  Convention  presents  tor  me  to  visit  your  good  city  and  come  In  touch 
with  your  representative  men.  I  wish  that  I  might  be  able  to  eiprees  our 
appreciation  of  your  kindness  in  words  as  graceful  as  those  which  have  been 
employed  by  the  distinguished  gentlemen  who  have  preceded  me.  hut  being 
only  an  humble  farmer,  I  Hnd  myself  very  much  like  an  Armenian  who  entered 
a  northern  university.  He  understood  English  pretty  well,  but  he  could  not 
always  Qnd  words  to  fit  his  ideas.  When  he  had  an  Idea  he  could  not  express, 
he  would  say,  "I  know,  hut  I  cannot  express."  One  day  a  professor  asked  the 
question,  "What  Is  a  vacuumT"  He  looked  up  hopefully,  and  said.  "I  have  It 
in  my  head,  but  1  cannot  express."  That  is  my  position  this  morning;  but  I 
say  to  you,  gentlemen  of  Greensboro,  that  in  lending  your  presence  and  your 
aid  and  your  counsel  to  this  Convention,  you  are  emphasizing  a  spirit  which 
ts  characteristic  of  every  true  North  Carolinian  today,  in  that  you  are  teaching 
us  that  you  recognliie  that  community  of  interest  which  prevails  throughout 
the  commercial,  professional,  social,  and  religious  life  of  our  State.  We  have 
recently  seen  a  striking  Illustration  of  the  fact  that  North  Carolinians  regard 
themselves  as  their  brothers'  keeper.  When  Just  a  few  months  ago  the  mighty 
waters  defied  man  power  to  bind  them,  and  swept  with  such  fury  over  fertile 
valleys  and  happy  hillsides,  carrying  desolation  and  death  in  their  wake.  It 
was  good  to  know  that  there  was  not  a  man  of  any  station  In  North  Carolina 
whose  heart  was  not  touched  with  sorrow  on  account  of  this  appalling  calam- 
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Itf.  It  Is  good  to  believe  that  la  this  Instance  armp&thy  was  not  conaned  to 
any  creed  or  condition.  The  simple  toiler  mingled  his  tears  and  his  prayers 
with  those  of  his  more  tavored  brother,  and  the  eympathetlc  heart-tbrob  In 
the  bosom  of  the  western  mountaineer  found  echo  In  the  bosom  of  the  toller 
by  the  sea;  and  when  a  call  for  aid  was  Issued,  It  Is  good  to  know  that  North 
Carolinians  responded  with  a  nnlty  of  purpose  unequaled  perhaps  since  the 
days  when  our  Confederate  soldiers  came  home  bereft  of  everything  except 
courage,  and  faced  the  desolation  which  war  had  made,  but  with  the  determi- 
nation to  restore  to  the  State  her  former  glory — that  State  for  love  of  which 
they  had  sacrlflced  their  all. 

'  My  friends,  to  my  mind  this  Is  a  momentous  occasion  In  Che  city  of  Greens- 
boro. During  the  course  of  events  I  know  that  you  have  entertained  a  great 
many  conventions.  I  know  that  many  of  them  In  point  of  numbers  have  been 
greater  than  this  one;  but  I  fee]  safe  In  saying  that  you  have  never  before 
entertained  any  convention  that  wae  so  fraught  with  possibilities  tor  the 
development  of  our  State,  and  so  broad  to  Its  scope  of  usefulness  as  Is  this 
little  assemblage  that  you  have  with  you  today.  We  come  to  you  with  a  key 
which  will  unlock  a  storehouse  of  wealth  In  North  Carolina  as  broad  as  man's 
conception  and  as  deep  as  the  limit  of  human  endeavor.  We  offer  the  solution 
of  a  problem  which  hae  vexed  our  farmers  In  this  State  since  Its  earliest 
history.  We  suggest  a  method  of  controlling  our  rains  so  that  they  will  be 
showers  of  blessings  Indeed.  Have  you  ever  thought  what  a  great  power  water 
exercises  over  the  prosperity  and  development  of  our  State?  Every  year  thou- 
sands of  pilgrims  come  within  our  borders  to  gaze  upon  the  majestic  ocean 
and  to  bathe  and  fleh  In  its  waters,  and  to  sail  upon  Its  restless  bosom.  These 
pilgrims  are  come  to  see,  but  many  of  them  pass  the  winter  and  remain  to 
enjoy  the  blessings  of  health,  climate,  soil,  and  beauty  with  which  the  Qod  of 
nature  has  eo  wonderfully  endowed  us.  Countless  other  thousands  of  men 
fish  In  our  Inland  sounds  and  rivers,  earning  a  livelihood  for  themselves  and 
supplying  our  tables  with  delicacies  that  would  tempt  the  very  gods.  Our 
Inland  waterway,  when  built,  will  link  the  northern  markets  with  the  calm 
soathem  sea,  and  In  the  event  of  either  war  or  peace  will  furnish  a  channel 
through  which  boats  of  light  draft  will  pass  in  perfect  safety;  while  ocean, 
canal,  rivers  and  sounds  combine  to  furnish  an  avenue  for  a  commerce  which 
Is  fast  making  our  coast  cities  rich  and  powerful.  From  out  of  the  heart  of  our 
western  mountains  tiny  springe  start  on  their  eastern  journey,  bearing  with 
them  the  rugged  strength  which  they  have  Inherited  from  the  hills  which  gave 
them  birth.  Stronger  and  stronger  these  streams  become  until  by  the  time 
they  reach  Piedmont  North  Carolina  it  Is  but  the  sport  of  a  mighty  giant  for 
them  to  turn  the  wheels  which  run  your  mighty  mills,  furnishing  light  and 
heat  to  your  cities  and  blessing  your  surrounding  country.  It  is  a  fact  that 
these  streams,  after  gathering  the  latent  power  of  the  west,  have  laid  It  at 
your  feet.  Small  wonder,  then,  that  your  country  has  blossomed  like  a  rose, 
and  that  your  cities  have  become  rich  and  powerful.  These  streams  have 
continued  their  eastern  Journey,  and  they  have  beautified  and  blessed  the 
country  through  which  they  passed  until  they  reached  our  east,  and  then  they 
paused  for  a  rest  before  they  reached  the  sea,  and,  Instead  of  becoming  a 
blessing,  they  became  a  curse  to  our  land.  We  in  the  east  have  been  somewhat 
like  the  man  who  fell  over  shipboard.  He  was  telling  his  friend  about  It  after- 
ward, and  said  as  soon  as  he  reached  the  water  a  shark  grabbed  him  by  the 
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foot;  and  his  friend  aeked  him  what  he  did  then.  He  said  wh7  he  gare  film 
the  foot;  he  didn't  stop  to  argue  with  the  shark.  Now,  we  of  the  east  have 
etood  Idly  1)t  for  centuries  and  permitted  these  waters  to  monopolize  lands 
which  are  Immensely  rich,  and  we  tterer  argued  the  point  with  them.  But 
In  September,  190S,  a  little  band  of  men  mot  together  In  New  Bern,  North 
Carolina,  and  organtied  our  State  Drainage  Association.  The  purpose  of  this 
Association  was  to  promote  the  drainage  of  wet  and  overflowed  lands,  and 
to  deny  the  right  of  these  rivers  to  bless  all  other  sections  of  the  State  and 
then  curse  our  lands  with  such  an  excess  ol  water  as  to  make  tbem  of  little 
agricultural  value.  Oreat  as  was  the  vision  of  these  men,  heroic  as  their 
courage,  I  have  no  Idea  any  of  them  even  dreamed  of  accomplishing  In  so 
short  a  time  the  results  that  they  have  attained.  Only  eight  years  have  passed 
since  that  time,  and  under  the  auspices  of  this  Drainage  Association  our  east 
has  blossomed  Into  a  land  of  sleeping  opportunity.  From  out  of  this  wild 
wilderness  we  have  hewn  for  ourselves  a  very  Garden  of  EMen,  a  garden  where 
slight  endeavor  yields  abundant  reward  and  honest  and  steady  toll  yields 
more  than  a  Just  recompense. 

I  am  glad,  gentlemen,  that  1  have  some  living  wltneeses  present  this  moru' 
Ing  when  I  talk  about  our  ewamp  lands,  for  I  know  If  you  have  beard 
them  talk  about  the  wonderful  richness  of  this  land,  you  would  want  some 
one  to  Justify  the  stories.  A  Yankee  once  was  talking  to  an  BngUehman.  He 
said  he  had  killed  999  anlpe  In  one  day,  and  when  asked  by  the  Englishman 
why  he  did  not  kill  1,000,  be  said  he  thought  he  bad  done  enough,  and  would 
not  tell  a  lie  for  one  snipe.  The  Englishman  flald  be  knew  a  man  who  swam 
from  Liverpool  to  Boston.  The  Yankee  said:  "Did  yon  see  that  man  swim 
from  Liverpool  to  Boston?"  The  Englishman  said,  "Tes."  The  Yankee  said, 
"Yes,  you  are  right  there,  old  man;  I  am  the  man  who  did  It,  and  I  have  been 
looking  tor  a  living  witness  to  It  ever  since."  I  am  glad  to  say  that  we  have 
living  witnesses  who  are  willing  to  second  any  statement  that  we  may  make 
about  that  swamp  land  down  there,  and  the  limit  of  these  witnesses  Is  only 
measured  by  the  number  of  people  who  have  seen  it.  I  have  not  the  Informa- 
tion at  hand  which  would  enable  me  to  tell  you  Just  how  many  acres  bave 
been  developed,  but  I  know  there  are  many  thousands  of  acres  which  have 
felt  Its  Influence,  and  I  know  In  Hyde  County  there  Is  a  great  lake,  the  bottom 
at  which,  containing  many  thousands  of  acres  of  land,  has  been  made  flt  for 
the  habitation  of  man.  I  know  that  In  my  own  community  we  have  something 
like  12S  milea  of  canals  cut  by  dredges,  and  they  furnish  an  outlet  for  some- 
thing like  125,000  acres  of  land.  We  have  now  three  Immense  dredges,  tolling 
day  and  night  In  order  that  other  thousands  of  acres  may  be  drained  and 
developed.  We  have  Juat  within  a  few  miles  of  my  home  7.000  acres  of  corn 
growing  on  land  that  a  few  years  ago  was  only  covered  with  water  and  forest 
growth.  This  land  this  year  has  produced  from  40  to  45  barrels  of  corn  to  the 
acre,  ao  that  we  can  aay  that  this  one  piece  of  land  alone,  which  ten  years  ago 
was  valued  at  50  cents  per  acre  on  the  tax  boolcs,  has  produced  In  one  year 
350,000  bushels  of  com.  In  cutting  down  and  clearing  for  a  new  land,  we  are 
working  an  army  of  men  large  enough.  If  trained,  to  take  the  city  of  Greens- 
boro every  day,  and  we  have  only  Just  begun  the  gigantic  task  which  lies 
before  us.  We  have  been  so  successful  In  the  drainage  of  swamp  lands  that 
we  have  added  another  phase  to  our  drainage  work.  It  has  t>ecome  more  and 
more  apparent  that  If  the  fields  of  North  Carolina  are  to  produce  their  l>eat. 
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we  must  establish  a  eystem  oC  uuderdrafnage;  so  that  tbe  Nortb  Carolina 
Dralnaga  Aaaoclatlon  bas  undertaken  tills  work  also,  and  this  Interests  every 
section  of  the  State. 

Last  year  at  Belhaven  we  elected  a  Vice-President  whose  duty  It  was  to 
take  charge  of  thla  particular  phase  of  the  work,  and  knowing  him  aa  I  do, 
I  feel  sure  that  this  Convention  will  be  both  entertained  and  instructed  by 
his  Department,  and  we  will  bear  from  him  in  tbe  proper  time. 

Now,  In  view  of  all  that  we  have  accomplished  In  these  eight  years,  we 
cannot  help  but  feel  proud  of  our  Drainage  ABsoclatlon  and  proud  o(  the  law 
for  which  It  was  responsible ;  but  It  Is  with  regret  that  I  am  compelled  to 
state  that  dissension  has  arisen  in  a  great  many  of  the  districts  that  we  have 
established,  and  frankness  compels  tne  to  say  to  you  that  In  a  measure  this 
dissension  Is  lustlfled.  There  are  a  number  ol  reasons  for  this,  one  ol  which 
Is  that  these  drainage  districts  are  composed  ol  a  large  number  of  small 
estates,  all  of  which  have  been  operated  by  their  owners  and  drained  according 
to  their  own  peculiar  Ideas  and  whims,  and  it  cannot  be  expected  that  all 
these  men  will  agree  to  surrender  the  rights  and  privileges  which  they  have 
heretofore  enjoyed  Into  the  hands  of  two  or  three  men,  whom  some  of  them 
are  unwilling  to  admit  are  more  competent  than  themeelves. 

Another  trouble  Is  that,  unfortunately,  we  have  sometimes.  In  some  districts, 
secured  commissioners  and  viewers  who  were  not  fully  competent,  and  being 
new  and  untrained,  these  commissioners  or  viewers  have  made  mistakes, 
and  costly  mistakes,  Insomuch  as  that  In  a  few  Instances  tbe  very  life  of  the 
district  has  been  jeopardized.  Now,  these  two  conditions  can  be  corrected; 
but  the  third  Is  perhaps  the  most  vital  trouble  which  we  have  encountered, 
and  that  Is  that  our  law,  being  new,  has  proved  not  to  be  sufQclently  elastic 
to  meet  the  needs  which  actual  experience  has  emphasized  in  the  field,  and 
it  is  this  problem,  the  amending  of  this  law,  which  confronts  this  Convention 
today,  I  shall  not  enter  Into  a  detailed  discussion  of  the  changes  that  I  think 
should  be  made  at  this  time;  because  il  I  do,  I  would  talk  bo  long  1  am  afraid 
you  would  do  me  like  a.  little  boy  down  in  my  section  once  did.  There  was  «n 
old  gentleman  who  lived  out  a  few  miles  from  my  town,  who  visited  tbe  Sunday 
school  very  often.  When  he  came  he  always  began  to  talk  to  the  Sunday 
school  class,  and  he  would  begin  by  saying,  "'Well,  children.  I  hardly  know 
what  to  say  this  morning,"  and  then  would  start  In  and  talk  about  an  hour. 
There  was  one  little  boy  in  the  class  who  lisped,  and  when  the  old  man  began 
with  hifl  usual  words,  the  little  boy  rose  In  bis  seat  and  said:  "For  goodneth 
thake.  thay  amen  and  thet  down."  I  will  say  that  we  cannot  any  longer  delay 
the  ameudment  of  this  law  If  we  expect  the  confidence  of  the  Individuals  who 
live  in  these  various  drainage  districts,  and  I  trust  that  all  ol  you  have  already 
studied  this  problem  and  that  in  the  proper  time  we  will  have  suggestions, 
and  that  out  of  these  suggestions  we  will  devise  a  law  that  will  meet  the  needs 
of  the  occasion,    I  thank  you. 

Report  of  the  Secretabt 
The  Eighth  Annual  Convention  of  the  Nortb  Carolina  Drainage  Association 
was  held  at  Belhaven.  Beaufort  County,  North  Carolina.  November  29  and  30 
and  December  1.  1915.  The  meetings  were  held  In  the  City  Hall  ot  Belhaven, 
and  were  presided  over  by  the  Secretary,  Joseph  Hyde  Pratt,  and  Vice-Presi- 
dent P.  H.  Johnson,  in  the  absence  of  the  President,  Mr.  Lawrence  Brett. 
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Since  the  organization  of  this  ABsoclatlon  eight  rears  ago  there  baa  not 
been  held  a  more  enthusiastic  and  interesting  ConTentlon  than  tbe  one  held 
at  Belhaven.  Twenty-one  counties  ware  represented,  as  follows;  Beaufort. 
Bertie,  Carteret,  Craven,  Currituck,  Edgecombe,  Guilford,  Hertford,  Hyde, 
I<enolr,  Mecklenburg,  New  Hanover,  Orange,  Pasquotank,  Pitt,  Robeson,  Tyr- 
rell, Wake,  Washington,  Wayne,  and  Wilson.  There  were  also  representatives 
from  the  District  at  Columbia,  Missouri,  Ohio,  and  Virginia.  There  were  116 
registered  delegates,  102  of  whom  were  ontBtde  of  Belhaven.  Representatives 
of  various  dredging  and  contracting  companies,  banks  Interested  In  the  pur- 
cbase  of  drainage  bonds,  and  companies  producing  tile  were  present.  The 
Drainage  Law  was  thoroughly  discussed,  not  only  by  the  delegates,  but  by  tbe 
bond  dealers  and  contractors,  and  it  la  l)elleved  that  some  Important  points 
were  brought  out  which  will  undoubtedly  result  In  the  solution  of  many 
points  of  the  Drainage  Law  which  have  not  proven  entirely  satisfactory. 

The  ofDcers  who  were  elected  for  the  coming  year  are:  President,  P.  H. 
Johnson  of  Pantego;  Secretary-Treasurer,  Joseph  Hyde  Pratt  of  Cbapel  Hill; 
First  Vice-Presidents,  M.  W.  Thompson  of  Qreensboro  (in  charge  of  District 
Drainage),  Prof.  M.  E.  Sberwln  of  West  Raleigh  (in  charge  of  Tile  Drainage); 
Second  Vice-Presidents,  one  from  each  county  represented. 

The  delegates  were  taken  to  visit  Lalce  Mattamuskeet  District  in  Hyde 
County,  on  a  boat  from  Belhaven  to  Swanquarter.  The  people  of  Swanguarter 
and  Belhaven  provided  automobiles  for  taking  the  delegates  to  Lake  Matta- 
muskeet, where  they  were  delightfully  entertained  at  an  oyster  roast,  etc. 

The  following  towns  sent  Invitations  for  the  1916  Convention;  Raleigh, 
Oreeneboro,  Goldsboro,  Charlotte,  Creswelt,  and  Lumberton,  Advocates  for 
each  city  presented  very  strongly  tbe  advantages  at  holding  the  next  Annual 
Convention  In  their  city,  and  after  considerable  debate  Qreensboro  was  selected 
as  the  nert  meeting  place, 

A  full  report  of  the  proceedings  of  the  Convention  has  been  prepared  and 
the  manuscript  is  now  In  the  hands  of  the  printer,  but  we  were  unable  to  get 
It  ready' tor  distribution  before  tbe  opening  of  this  Convention. 

Report  of  Treasubeb 

The  Treasurer's  report  for  the  year  November,  1915,  to  Novemher, 
1916,  was  read  and  referred  to  an  Auditing  Committee  consisting  of 
Messrs  E.  E,  Hunter,  W.  H.  Bullard,  and  C.  A,  Stateabury,  who  reported 
as  follows : 

We,  tbe  undersigned  committee,  have  audited  the  Inclosed  vouchers,  and 
find  them  to  be  O.  K.  with  the  exception  that  bill  for  stenographic  services, 
)Z0,  dated  December  3,  1916,  has  not  been  receipted. 

Appointment  of  Committkes 
The  President  appointed  the  following  committees: 

COMMrrTEE    OH   BBS0L17TI0NS 

John  H.  Small,  Chairman Beaufort  County 

Benneban  Cameron  Durham  County 
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W.  C,  Bona Qullford  Conntr 

E.  WlUiamfion  Sampeon  Couoty 

W.  p.  Abarley Crayen  County 

John  Wilkinson  Beaufort  County 

N,  L.  Crantord Porsyth  County 

A.  E.  Hire  Forsyth  County 

G.  B.  SellerB Robeson  County 

James  Slate Stokes  County 

Bruce  Craven  Randolph  County 

OOMMTTTEB  OK   ROUIKATIOnS   AND  HEZT   MEETINO  PI^CE 

W.  D.  Alexander,  Chairman MecklenbuTK  County 

V.  T.  Baggatt  Sampson  County 

J.  L.  Becton New  Hanover  County 

M.  W.  Thompson Oufltord  County 

D.  B.  McNeil  Robeson  County 

J.  Slate ', Stokes  County 

Bruce  Craven  Randolph  County 

C.  A.  Statesbury Hyde  County 

J.  B.  Blades  Craven  County 

C.  H.  JesBup  Stokes  County 

Lovlt  Hlnee Lenoir  County 

MBMBEBSHIP  COMldTTEB 

Mlas  H.  M.  Berry,  Chairman Orange  County 

E.  WUtlameon Sampson  County 

John  D.  Waldrop Guilford  County 

C.  Bodenbelmer  Stokes  County 

AcmnnG  coMMrrrBB 

B.  E.  Hunter,  Chairman New  Hanover  County 

W.  B.  Stafford Forsyth  County 

W.  H.  Bullard Sampson  County 

COUUITTEE  FOS  JUDQING  TILC  DBAIHAOE  KEPOBIS 

Prof.  M.  E.  Sherwln,  Chalnnan Wake  County 

H.  M.  Lynde , ; Wake  County 

y.  R.  Baker Wake  County 

H.  Cowley  Edgecombe  County 

T.  E.  Brown  Wake  County 

LEGISLATIVE  COMMITTEE 

John  H.  Small,  Chairman Beaufort  County 

A.  Wayland  Cook  Guilford  County 

Bruce  Craven Randolph  County 

Lawrence  Brett Wilson  County 

P.  H.  Johnson  V Beaufort  County- 
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Fjnancinq  op  Dkainaqe  in  Kelation  to  Fsderal 
Fasu  Loan  Banks 


Mr.  Chairman  and  Gentlemen  of  the  Cowoention:  The  subject  I  bave  to  talk 
to  rou  about  Is  one  that  la  Terr  vital  to  the  development  ot  the  agriculture  of 
this  State,  and  especially  vital  to  you  men  in  70ur  profeBslon  as  drainage 
engineers.  No  law  has  been  paesad  by  Congress  that  has  meant  more  to  the 
development  of  the  agriculture  of  the  United  States  than  the  Federal  Farm 
Loan  Act,  and  after  the  farmer,  there  is  no  body  of  men  who  ought  to  he  more 
interested  In  this  act,  to  know  tta  provlelonB  and  to  help  farmers  to  make 
use  of  them,  than  you  drainage  engineers.  Frequently  your  projecta  are  held 
up  for  lack  of  the  finances  to  carry  them  forward.  As  I  understand  it,  ron 
have  In  this  State  a  special  law  providing  lor  the  financing  of  drainage  propo- 
sitions, but  BO  tar  it  has  not  been  possible  to  exempt  the  bonds  from  tazation. 
The  law  we  are  to  consider  has  an  advantage  over  the  North  Carolina  law 
In  that  the  bonds  issued  will  be  exempt  from  taxation.  I  shall  take  it  for 
granted  that  you  do  not  know  especially  about  the  new  Federal  Farm  Loan 
Act,  except  perhaps  In  a  general  way,  and  some  may  not  know  that.  We  will 
endeavor  briefly  to  state  what  It  oBers  to  farmers.  A  similar  law  for  long- 
time credit  has  been  In  operation  In  Qermany  and  In  European  countries  for 
over  a  hundred  years,  allowing  German  farmers  to  get  their  money  at  a  low 
rate  of  interest,  eomething  like  3^  per  cent  to  5ii  per  cent,  while  the  American 
farmer  has  paid  so  far  for  his  Intereat  on  his  loan  something  like  S^  per  cent 
on  an  average. 

We  bave  banking  Institutions  in  this  State  In  plenty,  perhaps  too  many; 
but  I  am  going  to  tell  a  story  of  what  a  banker  told  me  to  show  the  Inability 
of  the  hanks  to  make  long-time  loans  for  the  development  of  agricaltnra.  A 
friend  of  his  came  to  borrow  $6,000  on  a  piece  of  land  which  he  wished  to 
purchase.  The  banker  told  him:  "I  cannot  lend  you  that  money."  His  friend 
eaid:  "Come  around  and  look  at  the  land,  anyway."  The  banker  went  around 
and  looked  at  It,  and  said;  "Why,  the  timber  alone  on  this  land  is  worth 
tG,500!  Yes,  I  will  lend  you  the  money."  This  man  wanted  the  loan  in  the 
first  place  for  agricultural  purposes,  and  for  ttiat  purpose  he  could  not  borrow 
the  money  from  the  bank;  but  the  fact  that  there  was  (6,600  worth  of  timber 
on  the  land  made  the  banker  look  at  It  in  a  different  light.  This  shows  that 
bankers  are  ready  to  make  loans  tor  short-time  purposes  for  business  develop- 
ment, but  for  agricultural  development  over  a  long  time  they  are  not  willing, 
because  they  have  to  lead  primarily  demand  deposits;  that  Is,  they  have  to 
lend  primarily  not  their  own  capital,  but  the  money  which  depositors  have 
put  in  the  bank,  and  which  they  may  wish  to  draw  out  at  any  time.  Banks 
cannot  afford  to  lend  these  deposits  over  a  long  period  of  time.  As  a  result 
of  thlfl  situation,  we  have  a  great  agricultural  State  awaiting  capital  for  Its 
development.  Men  that  have  spare  money  would  buy  land,  hut  the  hanks 
have  no  money  to  lend  tor  Its  long-time  development,  and  at  most  can  only 
lend  It  for  a  year,  with  privilege  of  renewal.  While  the  land  in  farms  for  the 
total  area  forms  46.2  per  cent  for  the  United  States  and  71.9  for  North  Caro- 
lina, still  the  per  cent  of  land  in  farms  which  Is  improved  Is  G4.4  per  cent 
for  the  United  States  end  only  39.3  per  cent  for  North  Carolina.  These  figures 
show  that  a  large  per  cent  of  our  land  Is  in  farms,  but  a  small  per  cent  of  the 
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laad  in  farms  1b  under  actual  cultivation — in  tact,  ttie  smalleet  per  cent  for 
any  State  In  tbe  Soutli  Atlantic  States  excepting  Florida. 

Now,  briefly,  just  how  is  the  new  Federal  Farm  Loan  Act  to  bring  In  new 
capital?  Id  the  first  place,  the  law  provides  for  the  establishment  of  a  Federal 
Farm  Loan  Board  appointed  by  the  President.  This  Board  is  to  divide  tbe 
United  States  Into  twelve  Land  Bank  districts.  Each  district  is  to  bave  a 
loan  bank,  and  in  order  to  bave  a  loan  bank  there  has  to  be  a  capital  of 
1760,000.  This  capital  is  either  to  be  eubscrlbed  hy  farmers  or  br  tbe  Qovern- 
ment.  If  the  farmers  do  not  subscribe  the  whole  amount,  the  Oovernment 
has  to  subscribe  tbe  capital,  so  that  it  can  insure  that  the  bank  will  be 
started,  and  these  Laud  Banks,  twelve  oC  them  tn  tbe  United  States,  can  lend 
money  up  to  twenty  times  the  value  of  their  capital,  or  |1G,000,000  for  each 
Land  Bank  district.  Fifteen  mlllfon  dollars  will  be  the  minimum  that  a  Land 
Bank  can  lend  as  soon  as  the  farmers  own  all  the  stock. 

How  is  the  farmer  to  take  hold,  how  is  be  to  come  In?  In  order  for  tbe 
farmer  to  borrow  money,  he  not  only  has  to  furnish  proper  security,  but  he 
has  to  become  a  member  of  a  National  Farm  Loan  Association,  and  there 
have  to  be  at  least  tan  members,  and  they  have  to  borrow  al  least  f20,000. 
When  you  have  an  association  of  borrowers  like  this,  they  may  apply  for  a 
charter  from  a  Federal  Land  Bank.  To  have  an  application  favorably  con- 
sidered, the  security  of  the  land  has  to  be  twice  the  value  of  the  loan  the 
farmer  wants  to  secure.  If  he  wants  to  borrow  fl.OOO,  his  security  must  be 
land  worth  (2,000.  The  value  of  a  piece  of  land  should  be  based  largely  upon 
its  earning  capacity.  Improvements  do  not  count  unless  they  are  insured, 
and  then  loans  may  be  also  made  upon  one-fifth  of  the  insured  value  of  the 
improvements.  Now,  this  applicant  for  {1,000  cannot  use  It  for  speculative 
purposes,  so  that  you  might  say  that  in  so  far  as  your  drainage  propositions 
are  speculative,  just  that  far  the  Federal  Farm  Loan  Act  will  not  help  you 
at  all;  but  In  so  far  as  your  drainage  projects  are  promoted  by  farmers  who 
want  to  borrow  for  the  development  of  farming,  for  the  purchase  of  land 
which  the  owner  wishes  to  Improve  and  farm,  or  tor  paying  oft  an  already 
existing  mortgage  on  the  land,  then  the  money  can  be  secured  under  this  act. 

The  interest  rate  cannot  be  more  than  6  per  cent.  The  farmer  can  have  any 
length  of  time  from  five  to  forty  years  to  pay  his  debt  in.  To  illustrate:  if  a 
farmer  wishes  to  borrow  fl,000  and  use  part  of  it  to  pay  his  pro  rata  share  of 
drainage  expenses  for  his  district  and  bis  share  for  the  clearing  and  drainage 
of  his  own  particular  piece  of  land,  or  far  its  tiling,  he  could  borrow  the  fl.OOO 
for  twenty  years  by  forming  an  association  of  ten  borrowers.  If  the  rate  of 
interest  is  5  per  cent,  the  payment  upon  Interest  and  principal  would  amount 
to  fSO.24  for  each  year.  You  see  that  this  Is  only  about  S  per  cent  for  tbe 
payment  of  the  interest  and  reduction  of  the  principal.  If  the  tiorrower 
makes  hia  loan  for  a  longer  time  than  twenty  years,  the  payment  upon  the 
principal  would  be  less.  After  Ave  years,  if  the  farmer  has  done  so  well  that 
he  desiree  to  pay  the  whole  amount  up,  be  would  be  free  to  do  so  in  any  amount 
which  la  a  multiple  of  125.  In  brief,  the  advantage  of  the  law  from  tbe  farmers' 
point  of  view  is:  a  low  rate  of  Interest  and  easy  terms  of  payment.  There  need 
be  no  Fear  of  foreclosure.  The  farmer  can  go  ahead  and  develop  his  land 
and  gradually  pay  for  his  land  or  Improvements  out  of  his  earnings. 

To  explain  the  organization  of  a  National  Farm  Loan  Association,  let  tu 
assume  that  we  have  here  ten  farmers  who  want  to  borrow  on  an  average 
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¥2,000  apiece  or  t20,000  altoKether.  Their  mortgagee  covering  the  loan  must 
be  worth  at  least  MO.OOO.  To  borrow  this  amount  each  of  the  tarmera  has 
to  Join  a  National  Farm  Loan  Association  and  make  application  for  a  charter 
to  the  Land  Bank  of  the  district.  The  Division  of  Markets  and  Rural  Organl- 
Eatlon  of  the  North  Carolina  Estension  Berrlce,  West  Raleigh,  N.  C,  Is 
coSperatiog  with  the  Federal  Farm  Loan  Board  to  help  tarmera  organize  free 
of  charge.  This  Division  has  furnished  organizers  to  show  the  advantagee  of 
the  law  and  to  help  farmers  take  the  first  steps  toward  forming  a  National 
Farm  Loan  Aaeociatlon.  If  the  application  for  the  aesoclatlon  Just  assumed 
is  approved,  bonds  are  Issued  on  the  mortgages  of  the  Individual  larmers. 

Each  farm  loan  association  has  to  sign  the  note  of  the  Individual  farmer, 
BO  that  It  becomes  responsible  for  the  payments  of  each  Individual  farmer's 
loan.  Now,  to  assume  that  responsibility  the  National  Farm  Loan  AsBoclatton 
has  to  have  a  loan  committee  of  three  men,  who  paes  on  each  application  tor 
a  loan,  to  see  that  the  securlt;  IB  sufQclent.  To  back  up  this  loan  and  really 
make  this  committee  do  Its  duty,  each  borrower  has  to  take  5  per  cent  of  the 
value  of  his  loan  in  stock.  For  Instance,  It  he  wanted  to  borrow  fl,000,  he 
would  take  f50  In  stock  In  his  local  asBOCIatlon.  While  the  farm  represents 
a  security  to  the  loan,  yet  you  might  eay  this  arrangement  makee  each  member 
of  the  loan  committee  Interested  In  doing  his  duty.  Each  member  of  the  loan 
committee  Is  a  borrower,  and  as  such  he  Is  liable  for  any  defaults  to  the  extent 
of  10  per  cent  of  his  own  Individual  loan.  The  question  arises  as  to  how  far 
members  would  be  liable  under  the  worst  circumstances.  Under  the  European 
law  loan  aesoclatlooe  sometimes  have  unlimited  liability,  and  they  find  it  does 
not  work  barm,  because  It  really  adds  to  the  assets  that  form  the  security  for 
borrowing.  They  say  It  really  increases  the  borrowing  power  and  lowers  the 
rate  of  interest,  so  that  Instead  of  in  reality  adding  to  the  risk  of  the  Indi- 
vidual borrower,  it  lowers  his  rate  of  interest.  In  this  country  we  had  an 
Idea  that  American  farmers  would  not  stand  tor  unlimited  liability,  and  so  we 
have  limited  the  liability  of  each  borrower  to  10  per  cent  of  the  value  of  hie 
loan,  or  once  over  the  value  of  his  stock.  It  is  the  same  liability  that  you 
would  have  if  you  should  buy  stock  in  a  National  bank:  you  would  be  liable 
for  your  stock  and  once  over.  If  yon  take  stock  In  the  farm  loan  association, 
you  are  liable  tor  your  stock  and  once  over.  Another  Interesting  point  Is  that 
no  farmer  baa  to  put  hie  hand  In  his  pocket  to  Invest  in  stock.  He  can  take 
part  of  the  money  he  borrows  and  pay  for  that  stock.  The  stock  Is  an  Invest- 
ment which  draws  Interest,  but  which  must  cease  when  the  farmer  ceases 
to  be  a  borrower.  The  stock  forme  part  of  the  last  payment  on  the  loan.  Thus 
the  eecurity  for  the  repayment  of  loans  Is  of  two  kinds:  (1)  the  mortgage 
of  the  borrower  and  (2)  the  stock  owned  by  the  borrower.  The  stock  form 
of  security  makes  all  members,  whether  of  the  loan  committee  or  not,  inter- 
ested In  a  coDservative  valuation  of  eacb  larm  and  also  In  seeing  that  the 
money  borrowed  Is  used  for  the  purposes  specified  in  the  loan  contract,  that 
ie,  for  purposes  which  shall  enhance  the  value  of  the  security  ottered  by 
each  member. 

In  addition  to  the  appraisal  by  the  loan  committee  of  the  local  National 
Farm  Loan  Association  the  Land  Bank  sends  out  au  appraiser  to  value  the 
land.  It  on  appraisal  the  applications  are  all  granted,  or  If  some  of  them 
are  cut  down,  and  you  have  still  ¥20,000  applied  for,  your  charter  will  be 
granted,  and  then  the  mortgages  o(  this  association  and  other  assoclattona 
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&re  eotruated  to  the  Land  Bank  Registrar,  and  the  Land  Bank,  upon  the 
approval  of  the  Federal  Farm  Loan  Board,  lesuee  bonds  upon  these  eocarities 
for  not  lesB  than  f50,000  at  a  time. 

Thla  whole  system  le  rather  a  complicated  one,  but  there  are  only  a  few 
things  that  the  larmer  has  to  understand.  First,  you  have  the  appraisal  of 
the  local  committee,  and  this  appraisal  is  submitted  to  an  appraiser  ot  the 
Federal  Land  Bank.  Moreover,  every  Land  Bank  Is  liable  for  the  payment 
of  the  bonds  to  the  extent  of  the  pro  rata  share  of  Ite  owe  borrowings.  That 
Is,  it  could  not  be  required  to  pay  all  tbe  failure  of  one  Land  Bank,  hut  all 
the  Land  Banks  In  the  United  States  would  have  to  pay  their  share  of  the 
failure  of  one  Land  Bank.  With  all  this  machinery  to  guarantee  that  the 
security  tor  bonds  shall  be  sufficient,  the  security  of  the  individual  farmer 
is  established,  so  that  It  can  have  currency  at  any  place  In  the  United  States. 
Thus  Tom  Jonee  down  in  Duplin  County  may  desire  to  borrow  money.  A 
lender  In  Massachusetts,  Illinois,  or  California  need  know  nothing  about  Tom 
Jones  or  his  earnings,  whether  he  la  shiftless  or  thrifty.  The  Federal  Farm 
Loan  Board  takes  all  this  worry  off  from  the  lender  so  he  can  sleep  on  his 
bonds  and  he  content  to  lend  at  a  low  rate  of  intereet,  because  bis  security 
Is  safe  beyond  question.  The  Federal  Farm  Loan  Board  provides  all  the 
machinery  of  Inspection  to  guarantee  the  security  of  all  loans.  The  Federal 
Farm  Loan  bonds,  like  Government  bonds,  are  free  from  all  taxes,  either 
Federal,  State  or  municipal.  Not  only  that,  but  these  bonds  are  considered 
as  legal  Investment  for  trust  funds,  and  proper  security  for  public  deposits 
and  appropriate  investment  for  the  Federal  Reserve  Banks.  Thus  the  Govern- 
ment has  established  them  on  the  very  highest  basis,  and  their  sale  Is  going 
to  be  different  from  the  sale  of  your  drainage  district  bonds,  because  they 
have  the  security  not  only  of  that  local  district,  hut  ot  all  the  districts  In  the 
United  States.  This  combined  security  makes  the  loan  gilt'Odged,  so  that  the 
Investor  may  sleep  overnight  and  give  no  thought  to  the  security  that  la  going 
to  make  thla  bond  one  of  the  most  attractive  investments  to  every  one  In  and 
out  ot  the  State.  For  instance,  if  you  have  f25  you  want  to  loan,  or  $50,  or 
$500,  or  (1,000,  you  can  buy  these  bonds,  and  while  you  cannot  hope  to  get 
more  than  5  per  cent,  yet  that  5  per  cent  would  be  net.  There  would  be  no 
tai  on  It,  so  that  this  Is  going  to  be  an  attractive  form  of  saving  and  perma- 
nent Investment.  The  States  of  Massachusetts,  New  York,  and  Connecticut 
alone  have  two  billion  and  a  half  dollars  in  savings,  and  the  bonds  of  the 
Federal  Land  Bank  will  give  the  lenders  in  these  States  a  most  conservative 
form  of  Investment. 

One  other  advantage  that  I  would  like  to  mention:  One  of  the  greatest  of 
all  weaknesses  ot  American  farmers  Is  their  unwillingness  to  cooperate;  it 
Is  every  man  for  himself.  Take  the  American  farmer  Individually,  and  there 
is  no  better  or  more  Intelligent  group  ot  men  in  the  world  than  they;  but 
when  it  comes  to  cooperative  action,  team  work,  working  together  with  one 
another,  doing  a  thing  together  which  may  be  of  common  interest  to  all.  but 
which  the  Individual  farmer  Is  helpless  to  do  alone,  there  is  no  weaker  group 
of  men  In  the  whole  world  than  the  farmers.  Europe  has  been  learning  tor 
years  the  value  of  cooperation.  The  majority  of  the  farmers  in  this  country 
have  not.  This  law  will  have  for  one  of  its  main  effects  the  establishment  of 
cooperation  among  the  farmers.  It  will  reduce  the  cost  of  appraisal,  reduce 
the  coat  of  legal  fees,  help  to  introduce  the  Torrens  system,  help  them  to  feel 
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mutiiBlI?  reBpoDBfble  la  ttaelr  own  appraisal,  and  help  to  do  away  with  some 
of  the  suBplcion  which  has  developed  In  the  American  farmer  ae  a  result  of 
bla  Isolation.  Thus  one  of  the  beat  reBuIts  of  tbl«  law  will  be  the  development 
of  a  spirit  of  cojiperatlon,  whether  in  the  eat&blishment  of  a  drainage  district, 
or  helping  the  farmers  to  market  their  products,  or  to  come  together  tor  any 
social  or  economic  advantage 

Ma.  JoHMaoN :  I  am  sure  we  are  very  grateful  to  Professor  Camp  for 
the  very  instructive  and  interesting  talk  he  has  given  us,  and  he  has 
kindly  suggested  that  we  might  be  permitted  to  ask  some  queationa: 

Question:  You  referred  to  Tom  Jones  just  now.  I  wondered  what 
would  happen  to  Tom  Jonea  if  he  sells  that  land  while  the  mortgage  is 
outstanding  t 

Answer:  It  would  be  the  same  as  any  other  mortgage.  The  obli- 
gation would  be  passed  over  to  the  peraon  who  buys  the  land ;  he  would 
be  released. 

Question:  What  governs  as  to  whether  the  interest  shall  be  6  per 
cent  or  a  lower  rate? 

Answer:  It  will  depend  upon  the  sale  of  the  bonds.  That  is  one 
reason  I  gave  so  much  time  to  the  syatem  that  has  been  developed  to 
make  these  bonds  gilt-edged.  If  the  public  will  only  see  it,  behind  each 
bond  is  not  only  the  collateral  put  up,  but  it  has  been  appraised  by  the 
Land  Bank  district  appraiser;  and  not  only  the  Land  Bank  is  liable, 
but  all  the  Laud  Banks  are  liable  for  the  payment  of  the  bond.  The 
fanner  will  not  have  to  pay  more  than  1  per  cent  over  the  price  the 
bonda  sell  for.  If  the  bonds  sell  for  5  per  cent,  a  farmer  will  have  to 
pay  6  per  cent. 

Question  :  You  estimate  that  1  per  cent  will  pay  the  cost? 

Answer:  The  cost  ia  limited  to  that. 

Question:  How  ia  that  1  per  cent  returned  to  you! 

Answer:  The  rule  ia  that  the  rate  of  interest  shall  be  only  1  per 
cent  more  than  the  latest  bond  issue. 

Question  :  The  initial  borrower  pays  6  per  cent ;  later  it  may  bring 
6  per  cent. 

Answer:  At  the  end  of  five  yeara  he  can  change  from  one  issue  of 
bonds  to  another,  and  get  the  advantage  of  a  lower  rate  of  interest. 

Question:  Under  existing  conditions,  if  I  borrow  $1,000  and  give  a 
mortgage  on  land,  then  I  sell  it  afterward,  the  only  way  I  can  be 
released  is  to  have  that  mortgage  cancelled  and  a  new  mortgage  issued. 
In  this  event,  if  I  borrow  some  money  for,  say  twenty  years,  the  only 
thing  I  can  see  would  be  to  pay  the  whole  thing  off  when  I  sell.  In 
that  event,  if  I  sell  the  land  within  five  years,  what  shall  I  do  about  the 
mortgage  ? 
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Answer  :  The  application  would  be  passed  over  to  the  man  to  whom 
you  Bell. 

Question  :  Would  it  be  possible  to  make  a  loan  on  these  swamp  lands! 
Would  that  be  considered  good  collateral  for  a  loan ! 

Anbweb  :  Tbat  will  be  one  of  the  difficult  problems  of  appraisal.  It 
has  not  an  earning  capacity  as  yet. 

Question  :  If  they  wanted  to  raise  money  to  put  through  a  drainage 
project,  would  they  be  able  to  do  that  through  a  Land  Bank! 

Answbk  :  I  think  they  would,  although  I  do  not  know  just  what  would 
be  the  policy  of  the  Board.  I  wrote  up  to  the  Federal  Board  to  gel 
some  ideas  as  to  what  their  policy  would  be  in  regard  to  drainage 
projects,  but  have  not  received  an  answer. 

Question:  Did  I  understand  you  to  say  that  where  a  drainage  dis- 
trict had  already  been  organized  and  bonds  issued  against  this  property, 
it  would  he  impossible  to  borrow  money  from  these  banks  on  this  prop- 
erty until  after  these  bonds  are  paid? 

Answer:  The  Government  allows  no  loaning  of  money  on  second 
mortgages.  That  mortgage  would  have  to  he  taken  up  with  part  of  the 
money  borrowed. 

Question  :  Suppose  one  of  these  ten  men  should  default  in  his  pay- 
ment, would  the  other  nine  be  responsible! 

Answer:  If  a  man  defaults  in  one  payment,  or  if  he  defaults  on  his 
loan,  the  balance  who  go  into  the  Association  would  be  responsible, 
but  they  could  foreclose  that  man's  mortgage  for  their  protection. 
That  makes  it  necessary  for  your  Loan  Committee  to  see  that  the  col- 
lateral is  there.  I  might  say  a  word,  in  passing,  as  to  how  you  men  might 
help  farmers  get  started.  Sometimes  it  is  bard  to  get  a  bunch  of  farmers 
to  act  together,  and  so  we  have  got  out  individual  application  blanks 
for  a  loan.  Already  there  are  over  sixty  Associations  which  have 
been  formed,  and  a  good  many  have  been  formed  by  the  farmers  them- 
selves. ■  This  has  all  been  done  since  the  first  of  September.  The 
loans  applied  for  amount  to  over  three  million  dollars. 

Mr.  Small  :  This  discussion  has  brought  up  a  very  interesting  phase 
of  our  Drainage  Law.  Now,  the  present  law  provides  that  a  district 
is  established  and  the  share  of  each  landowner  is  fixed ;  be  may  pay  in 
cash  the  amount  of  his  assessment,  which  would  be  a  saving  to  him; 
otherwise  the  proportion  that  has  been  fixed  against  his  land  as  the  cost 
of  drainage  is  divided  into  ten  annual  installments,  the  first  installment 
on  the  principal  not  being  due  until  three  years  after  the  district  is 
established;  but  there  is  no  provision  under  the  law  at  present  by  which 
a  man  who  elects  to  pay  his  proportion  of  the  drainage  liability,  or  by 
which  he  may  pay  up  in  one  lump  sum;  so  that  in  view  of  the  possible 
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application  by  many  landownera  for  loans  under  tlie  Federal  Farm  Loan 
Act,  they  will  be  confronted  by  the  difiScuIty  that  here  is  a  first  liability 
on  their  land  running  over  a  series  of  years.  If  they  have  paid  one 
installment  on  this  liability,  it  will  not  be  possible  for  them  to  take  up 
the  balance  until  the  whole  aeries  mns  out.  This  loan  must  be  a  first 
lien  on  the  land  that  might  prevent  him  from  borrowing  from  this 
Federal  Loan  Bank,  and  there  would  be  no  method  under  our  pre-unt 
law  by  which  he  might  pay  in  advance,  except,  of  course,  by  paying 
the  balance  he  owes,  plus  6  per  cent  interest  for  every  year  over  which 
the  drainage  bond  should  extend ;  so  that  it  is  well  to  consider  an  amend- 
ment to  our  drainage  law  by  which  a  man  can  pay  up  what  is  due,  plus 
aomte  slight  sum  as  a  compensation  for  his  withdrawal  from  the 
payment  of  interest,  so  that  he  can  take  advantage  of  the  Federal  Farm 
Loan  Bank.     I  just  suggest  that  because  it  is  pertinent  right  here. 

Drainaqe  in  The  Piedmont  Section 

By  W.  D.  Ai.EXA)(DKB,  Dninmm  Enfineet 

Along  the  water-courses  of  the  Piedmont  section  are  hottom-lands  of  varying 
widths.  Upon  these  lande  the  early  settlers  and  their  descendants  depended 
lor  their  corn  crops.  As  the  hllla  have  been  cleared  and  allowed  to  wash 
away,  the  crooked  channel  of  the  stream  began  to  give  trouble.  This  gradually 
filled  up  and  became  more  subject  to  overflows.  The  chance  of  harvesting  a 
corn  crop  became  leas  each  year,  until  about  forty  years  ago,  when  the  owners 
began  to  abandon  their  bottoms.  Many  of  the  farmers  tried  to  straighten  the 
channels  and  cut  new  hand  ditches  for  the  streams.  This  answered  for  only 
a  few  years,  because  not  enough  of  the  farmers  acted  together  and  the  ditched 
stream  was  not  long  enough  to  protect  Itself;  rafts,  logs,  etc.,  were  allowed 
to  collect  and  soon  caused  the  ditches  to  flJ]  up.  Furthermore,  ditching  was 
so  expensive  that  it  was  discontinued. 

The  flrst  drainage  district  was  organized  in  this  section  about  seven  years 
ago.  The  commissioners  bought  a  dredge  and  employed  operators  and  did 
the  work  themaelves.  The  farmers  of  this  district  have  harvested  six  very 
fine  crops  of  corn  from  their  bottoms.  Immediately  following  this  district 
were  othera,  until  now  there  are  more  than  forty  of  these  dletrlcts  that  were 
In  swamp  now  raising  crops  of  corn.  There  are  about  flfty  thousand  acres  of 
this  land  that  can  be  classed  as  reclaimed  land — absolutely  worthless  before 
dredging,  even  a  menace  to  the  health  of  their  communities,  as  tbey  were  . 
breeding  places  for  malaria  and  mosquitoes.  Theee  bottom-lands  are  extremely 
fertile,  being  built  up  with  the  waahlnga  from  the  hlllBldes;  they  produce 
very  large  crops  of  corn.  The  reclaimed  lands  ot  Piedmont  North  Carolina 
produce  annually  over  two  million  bushels  of  corn.  In  addition  to  this,  the 
health  ot  the  community  la  largely  Improved.  Some  drainage  enthusiasts 
claim  the  saving  in  doctors'  and  medicine  bills  are  enough  to  pay  for  the 
drainage. 

The  average  cost  per  acre  of  reclaiming  land  In  this  section  Is,  tor  the  drain- 
ing, from  SIS  to  130  per  acre.  This  land,  when  put  Into  cultivation,  will  sell 
tor  1100  an  acre. 
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In  talklDS  dredgliiK  to  Interaeted  parties,  tlieir  firat  question  Is,  "Will  It 
last  or  will  It  fill  up  In  a  lew  years,  as  the  streams  did  In  the  past?"  I  answer 
that  this  war:  I  know  ditches  that  have  been  standing  Tor  five  years  that 
are  In  better  condition  today  than  when  they  were  dug.  I  also  hare  seen  sorae 
that  were  allowed  to  go  to  pieces  in  a  very  short  time.  It  Is  Impoealble  for 
man  to  make  anything  that  does  not  need  attention,  and  a  ditch  le  not  an 
exception  to  this  rule.  These  swltt-flowlng  streams  hare  a  tendency  to  bring 
down  large  quantities  of  sand;  as  much  as  possible  of  this  sand  should  be 
kept  out  of  the  ditch  and  the  ditch  should  be  so  designed  as  to  carry  away  the 
Band  that  la  brought  to  It. 

The  engineers  who  first  began  drainage  In  this  section  made  the  dredged 
channel  follow  the  old  water-course  except  to  make  some  few  cut-offs.  They 
later  tried  the  swamp  etyle  of  ditch,  or  what  la  called  the  "Paper  Survey." 
which  la  to  make  a  survey  of  the  bottom-lands  and  map  It  On  this  map  mark 
out  the  proposed  ditch  as  straight  as  possible;  then  locate  this  ditch  line  on 
the  ground.  It  has  now  been  found  better  for  the  engineer  to  etake  out  the 
ditch  on  the  ground,  paying  especial  attention  to  the  kind  of  soil  he  Is  crossing, 
avoiding  deep  sand  banks  and  rock  ledges,  giving  due  consideration  to  the 
old  channel,  a  straight  channel,  and  the  general  location  of  the  new  channel. 

There  Is  a  general  bellet  among  districts  that  experienced  engineers  and 
contractors  are  a  needless  expense.  They  think  a  county  surveyor  can  ran 
around  the  bottom-land  and  ascertain  how  many  acres  of  land  are  In  the  dis- 
trict. Then  the  commissioners  can  buy  a  second-band  dredge  that  some 
neighboring  district  has  usei,  employ  a  dredge  runner,  and  have  the  Job  dug 
for  half  what  it  would  cost  if  they  had  employed  a  drainage  engineer  to 
properly  lay  out  the  desired  Improvements  and  let  the  work  out  to  a  com- 
petent contractor.  I  agree  with  these  people  that  they  can  have  the  work 
done  this  way  cheaper;  but  what  kind  of  a.  ditch  will  they  have?  They  will 
have  a  ditch  that  is  Improperly  located  and  designed,  no  berm,  dug  with  a 
machine  that  Is  not  suitable  for  that  size  ditch;  the  banks  will  cava  and  the 
entire  work  will  be  unsatisfactory.  Before  two  crops  of  corn  have  been 
planted  all  ol  the  property  owners  are  mad  at  the  drainage  commissioners 
who.  by  false  economy,  saved  them  half  the  expense  of  ditching.  It  Is  possible 
for  the  district  to  buy  a  dredge  and  do  the  Job  themselves  If  they  have  a  first- 
class  drainage  engineer  to  visit  the  work  every  week  and  wilt  do  what  he  says. 

Following  are  some  of  the  advantages  of  having  a  competent  drainage 
engineer  on  the  work:  Me  le  of  service  in  the  preliminary  survey,  being 
able  to  tell  whether  the  work  should  proceed  or  he  abandoned.  His  greatest 
value  Is  In  the  survey  and  Qnal  report;  under  no  conditions  should  a  district 
be  dredged  unless  it  has  been  properly  staked  out.  In  the  letting  of  the  con- 
tract he  will  save  tbe  price  of  his  services,  as  contractors  will  bid  closer  If 
they  know  what  Is  to  be  required  of  them.  Bond  buyers  want  a  district  in 
the  hands  of  a  drainage  engineer,  If  they  are  to  handle  the  bonds.  The  contract 
is  not  completed  and  the  contractor  should  not  be  released  until  the  work  is 
passed  upon  by  an  engineer,  as  many  defects  will  escape  notice  unless  they  are 
looked  after  by  an  engineer. 

Drainage  has  Just  started  In  this  section;  every  stream  needa  it;  and  when- 
ever a  district  Is  properly  drained  It  la  a  source  of  Inspiration  for  all  of  the 
landowners  In  a  radius  of  25  miles  to  organize  their  swamps  Into  districts. 
However,  if  a  district  la  not  properly  ditched  and  the  work  Is  unsatisfactory 
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to  tbe  landowtierB,  who  have  profited  by  the  first  coat.  It  la  a  hindrance  to  all 
work  in  that  section  of  the  State. 

Let  us  all  who  are  Interested  in  drainage  Bee  that  the  work  Is  efflclently  If 
not  BO  economically  done.  Let  ub  impreBB  upon  the  commissioners  that  they 
must  have  a  matntenaoce  tund  or  else  treapassera  will  cut  footloga.  These 
will  collect  rafts  which  will  soon  be  Islanda  and  fill  up  the  once  beautiful  canal. 

Piedmont  Drain aqe 
Mr.  N.  L.  Cbanford  of  Forsyth : 

Mr.  CJiairman,  Ladiv»  and  Oentlemen:  A  tew  days  ago  I  received  a  program 
from  Dr.  Pratt,  and  noticed  my  name  on  It.  I  had  written  Dr.  Pratt  that  I 
was  unable  to  talk  In  public,  and  that  we  had  not  actually  accomplished  any- 
thing in  the  drainage  line  In  Forsyth  County.  We  have  been  trying  to  organize 
a  drainage  district  in  Forsyth  County  for  three  years,  I  have  gotten  Into  the 
Superior  Court  twice,  and  out,  and  am  now  back  again.  When  I  first  took  up 
this  project  there  was  not  half  a  dozen  men  In  Forsyth  County  who  ever  saw 
a  dredge.  I  took  the  project  up  with  Mr.  Prince,  and  we  tried  to  interest  the 
farmers  in  It,  and  took  a  bunch  of  them  to  Iredell  County,  trying  to  convince 
them  that  drainage  was  a  good  thing.  The  trouble  was  we  could  not  get  the 
opposition  to  go.  I  do  not  know  when  I  will  get  a  district  organized.  We 
have  some  valuable  land  in  Forsyth  County  which.  If  drained,  would  be  a 
great  deal  more  valuable,  and  we  hope  In  tbe  course  of  time  to  get  a  district 
organized  over  a  distance  of  about  34  miles.  We  had  Mr.  Alexander  go  over 
this  district,  and  also  Mr.  Lynde,  and  talk  to  the  farmers.  I  hope  this  Con- 
vention will  tell  U8  how  to  organize  that  county.  We  presented  our  petition 
nearly  three  years  ago.  We  took  the  proceedings  tbrougb  the  court,  before 
the  cleric,  then  took  an  appeal  once  to  tbe  Superior  Court,  which  was  sent  up 
to  a  referee.  We  had  110  petitioners,  with  S6  appellant  defendants.  A  few 
days  ago  It  came  up  again.  The  clerk  of  the  court  found  tbaf  we  bad  a 
majority,  and  ordered  a  survey.  They  appealed  from  that,  and  it  la  back  now 
In  the  Superior  Court  again, 

Mk.  Alexandeb:  Ooe  of  the  principal  things  they  appealed  on  is  in 
our  preliminary  report  we  did  not  show  how  far  the  ditch  would  go  on  the 
tributaries.  The  lawyers  contend  that  we  should  have  gone  on  up  those 
streams  six  or  seven  miles.  To  bring  these  in,  we  would  not  have  a 
majority  on  the  petition.  It  is  usually  customary  in  the  Piedmont 
section  with  our  preliminary  report  to  make  a  very  preliminary  map. 
We  just  use  a  Government  soil  map,  or  something  like  that,  and  in  this 
instance  we  used  a  map  made  by  Mr.  Lynde,  and  we  only  showed  on  that 
map  where  the  drainage  would  begin  and  where  end.  We  were  supposed 
to  go  as  far  as  high  water  would  strike,  but  did  not  show  how  far  up 
on  the  branches. 

Me.  Johnson  :  I  want  to  say  that  I  am  exceedingly  glad  to  have  Mr. 
Oranford  here  today  and  to  have  heard  what  he  has  said.  There  is  one 
thing  about  this  North  Carolina  Drainage  Law  and  that  is  that  in  the  end 
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it  will  surely  organize  a  drainage  district  if  it  ie  a  feasible  proposition. 
It  may  take  a  little  time,  but  we  are  able,  as  a  rule,  to  show  the  people. 
The  strongest  point  in  our  law  lies  in  the  fact  that  if  you  have  a  majority 
of  the  petitioners  or  ownership  of  land,  you  can  force  individuals  in, 
whether  they  want  to  come  in  or  not,  and  the  only  trouble  I  have  seen 
has  been  in  the  fact  that  people  in  starting  these  new  districts  do  not 
always  conform  with  the  exact  letter  of  the  law,  and  in  a  number  of 
instances  it  has  been  necessary  to  go  back  and  start  again.  If  you  will 
comply  with  the  law,  I  am  not  afraid  but  what  you  will  get  a  drainage 
district.  I  know  of  a  big  drainage  district  that  was  held  up  because  it 
was  a  piece  of  property  belonging  to  a  number  of  individuals,  and  notice 
was  3er\*ed  on  only  one  of  them.  These  little  technicalities  can  delay  the 
proceedings.  If  you  look  after  the  legal  end,  there  is  law  enough  to 
bring  them  in.  In  our  district  we  had  a  Strong  corporation  to  fight  all 
the  way  through,  and  we  afterward  carae  to  b  compromise  with  them. 

Reports  on  Dbainaoe  Districts 

Mr.  p.  H.  Johnson: 

Broad  Creek  Drainage  Di»(ric(.— The  work  on  this  district  Is  practlcallr 
completed.  We  lack  sometblng  like  half  a  mile  now  of  all  the  ditches  being 
cut.  A  great  many  ot  these  ditches  have  been  gone  over  for  the  second  time. 
There  Is  now  between  Ave  and  six  thoueand  acres  ot  new  land  to  plant  to  corn 
this  year,  and  there  will  probably  be  a  larger  amount  cut  down  during  this 
spring  and  planted  next  year;  so  that  T  believe  we  will  have  at  least  twelve 
thousand  acres  planted  In  corn  next  year, 

Conabu  Creek  Drainage  DUtrtct. — This  has  never  amounted  to  anytblng. 

JackMn  Swamp  Drainage  District.— la  this  district  the  work  Is  about  com- 
pleted. It  is  a  small  district,  but  It  has  opened  up  some  very  valuable  land. 
It  was  largely  esCabllahed  to  furnish  an  outlet  from  lands  already  cleared. 
The  swamp  in  this  was  not  so  dense,  but  the  soil  Is  good  for  general  purposes. 

Pantego  Drainage  Diilrtcl. — This  was  the  first  to  be  organiied  In  the  State 
and  the  first  to  begin  actual  work.  We  have  had  onr  work  practically  com- 
pleted now  for  about  tour  or  five  years.  Oar  bonds  are  about  six  years  old; 
we  have  paid  Interest  three  years,  and  have  seven  years  more  to  complete  the 
payment's.  I  reckon  that  district  has  bad  a  more  varied  experience  than  any 
other  district  in  the  whole  State.  We  had  peculiar  conditions.  We  came  into 
a  town  and  took  4n  part  of  It.  We  cut  canals,  one  of  which  was  eleven  mllee 
and  the  other  thirteen  miles.  We  drained  about  16,000  acres  of  land,  and  the 
11-mile  ditch  fs  an  outlet  and  the  13-mlle  ditch  Is  an  Intersecting  canal  that  was 
designed  to  drain  the  water  from  something  like  60,000  acres  of  land  above 
ns  from  overflowing  our  land  aCter  we  had  provided  an  outlet.  I  am  sure  the 
land  In  that  district,  taken  as  a  whole,  has  Increased  in  value  over  400  per 
cent,  I  know  that  Is  a  conservative  estimate.  There  Is  not  In  that  district 
an  acre  of  cleared  land  ttiat  could  be  bought  for  less  than  (100.  There  Is  not 
an  acre  in  the  woods  that  can  be  bought  for  less  than  130,  and  I  can  easily 
remember  when  that  land  was  valued  for  taxation  at  &0  cents  per  acre,  and 
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we  bad  not  more  than  half  ot  the  exact  acreage  on  the  tax  books.  If  yon 
people,  those  of  you  who  have  nerer  been  Into  eastern  Carolina,  would  come 
down  there  and  look  at  Pantego  and  Broad  Creek  Drainage  dtstrlcte,  and  Bee 
the  wonderful  reaultB  that  have  been  accomplished  there,  If  Mr.  Crantord 
could  get  his  people  to  look  one  time  at  these  results,  I  would  guarantee  that 
he  would  hardly  have  a  disaentlng  vote  when  It  came  to  the  establishment 
of  hl8  diBtrfct. 

1  was  out  In  Ohio  once,  and  we  had  some  samples  of  soil  out  there.  We  had 
a  miniature  pasture  showing  cotton  growing  in  this  hoII.  Tbere  was  a  man 
who  came  to  me  and  called  me  off  privately  and  told  me  that  of  course  be 
recognized  the  tact  that  we  had  a  good  eihlbit  there,  and  be  felt  proud  ot  It 
as  being  in  the  United  States.  He  had  never  seen  anything  as  good  as  that, 
taken  as  a  whole.  He  said:  "Of  course.  I  know  that  samples  of  this  came 
out  of  some  rich  spot  in  a  garden  or  some  place  that  has  been  specially  ferti- 
lized." I  eaid:  "It  you  will  come  to  my  town.  I  will  take  you  out  Id  the 
country,  and  if  I  do  not  show*  you  tbouaands  ot  acres  of  land  Just  like  this, 
II  I  do  not  sbow  you  crops  Just  like  the  crops  we  are  eKhlbiting  here,  I  will 
pay  all  your  expenses  down  there  and  back."  Two  weeks  after  that  he  came 
to  Belbaven  and  I  showed  him  the  soil  and  the  crops  about  on  the  land.  I 
asked  him,  "Now  who  pays  expenses?"  He  said.  "I  will  have  to  pay  my  own 
expenses."  That  man  went  bach  home  and  returned  to  Belhaven  and  bought 
GOD  acres  ot  land  in  that  vicinity.  We  made  some  mistakes  In  establishing 
our  district,  and  It  cost  us  more  money  than,  perhaps  It  ought  to  have  cost  us ; 
but  I  am  sure — and  when  I  speak  for  myself,  I  speak  for  all  other  districts — 
that  drainage  is  worth  four  times  what  it  cost;  and  as  I  said  this  morning. 
when  we  have  cleared  and  drained  all  these  swamp  lands  (and  we  are  going 
to  do  It)  we  will  make  North  Carolina  the  greatest  agricultural  State  In  the 
Union.  I  have  studied  farming  conditions  all  over  this  country,  I  have 
knocked  about  a  good  deal,  and  wherever  I  have  gone  I  have  made  It  a  point 
to  look  at  the  land  and  the  crops,  and  I  have  seen  places  where  they  can  grow 
as  much  com  or  ae  many  potatoes  to  the  acre  as  we  can.  I  have  seen  places 
where  they  can  grow  as  much  cotton  to  the  acre  as  we  can.  but  I  have  never 
seen  any  place  anywhere  In  any  State  where  the  same  acre  of  land  will  produce 
as  large  a  yield  of  all  these  various  crops  as  well  as  North  Carolina.  And 
this  Is  a  big  problem  that  we  have  before  us.  I  cannot  too  strongly  emphasize 
the  necessity  of  so  revising  our  drainage  law  that  It  will  meet  the  exigencies 
of  the  occasion.  I  have  been  a  member  of  three  different  legislative  com- 
mittees, and  we  have  spent  a  great  deal  of  time  considering  this  law.  Mr. 
Small  and  Dr.  Pratt  have  spent  weeks  studying  the  law  and  therevisal  of  it, 
but  the  question  that  came  up  this  morning  has  never  been  raised  before.  We 
must  have  these  amendments  right  uow,  and  I  hope  you  will  favor  us  with 
any  Ideas  you  may  have  formed  during  the  next  session  of  the  Convention.  . 

Pantego  River  le  also  In  Beaufort  County,  and  I  will  say  that  work  Is  prac- 
tically complete,  and  the  conditions  are  just  about  the  same  as  the'  others, 
except  that  there  Is  more  land  developed.  The  land  Is  being  developed  very 
rapidly  In  the  Wenona  section. 

In  regard  to  the  old  rice  lands,  would  eay  that  ten  years  ago  we  had  bought 
a  farm  that  was  killed  entirely  by  rice  twenty  years  before  that  time.  We 
could  not  get  it  to  produce  anything.  This  land  grew  broomatraw  and  nothing 
else  for  twenty  years,  and  was  not  cultivated.     We  bought  that  farm  and 
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tborougUy  ditched  It  and  timed  It,  and  Mr.  Kerr  In  Ralelgli  wae  kind  enongli 
to  say  to  UB  that  we  had  the  nicest  farm  In  the  State  now.  That  land  has  been 
cleared  now  about  ten  years,  and  yesterday  I  waa  picking  120  bushels  to  the 
acre  ol  Irish  potatoes  In  that  fleld.  This  spring  we  had  a  similar  yield.  We 
usually  make  ten  barrels  of  corn  to  the  acre  and  push  a  bale  of  cotton. 

J.  L.  Becton  : 

Neio  Hanover  Drainage  DUtrict  No.  1. — This  has  been  completed  about 
twelve  months.  Not  only  in  an  agricultural  way  are  they  reaping  great  re- 
wards, but  It  has  developed  a  suburban  territory.  Homes  are  being  built  upon 
It.  Already  thirteen  have  gone  up,  each  of  whlcb  represents  an  expenditure 
o(  from  two  to  four  thousand  dollars. 

New  Hanover  Drainage  IHitrict  No.  2. — On  this  the  prellmlnarr  report  has 
been  prepared  aud  handed  In,  and  we  are  now  ready  for  a  final  report.  The 
same  Is  true  of  New  Hanover  DiHtiict,.No.  3. , 

Little  Coharie  Drainage  District,  Sampson  County.— ThlB  was  the  first  dis- 
trict to  be  tried  in  our  county  of  Sampson.  We  had  had  no  experience.  We 
went  ahead  without  the  asalBtance  of  an  expert  attorney.  We  did  not  follow 
the  letter  of  the  law,  you  know;  our  clerk  of  the  court  waa  Dot  a  lawyer  and 
did  not  realize  tbe  necessity  of  following  every  detail.  We  thought  everybody 
In  the  county  would  surely  be  In  favor  of  drainage,  and  did  not  summons 
to  court  everybody  connected  with  the  district.  We  did  not  notice  that  our- 
Belvea,  and  when  tbe  report  was  filed  our  opponents  had  a  notary  and  stopped 
us.  The  clerk  of  tbe  court  was  going  to  give  us  another  meeting,  but  we 
stopped  right  then.  Before  we  made  arrangements  to  go  on  with  the  pro- 
ceedings, tbe  petitioners  filed  an  Injunction  for  the  bill  ot  costs.  We  have 
never  made  a  start  since. 

Me.  Johnson:  I  want  to  sa^  you  have  mentioned  a  thing  that  is 
vital  in  the  establishment  of  a  district.  The  first  thing  to  do  is  to  employ 
the  very  best  attorney  available,  and  the  next  thing  to  do  is  to  employ 
the  best  engineer  available. 

Brown  Creek  Drairtage  District  of  Anton  County. — Never  organized. 

Cabamii  Drainage  Districts,  Nos.  1,  2,  ana  S. — Reported  completed  by  Mr. 
Alexander.  No  4  has  had  surveys  made.  Have  not  got  It  contracted.  District 
Is  too  short. 

Mb.  W.  D.  Alexander  :  I  was  engineer  of  Coddle  Creek,  or  Cabarni? 
County  Drainage  District,  No.  3.  The  work  has  been  very  successful. 
In  the  Piedmont  section  it  costs  more  to  drain,  from  $15  to  $25  per  acre. 
After  draining,  the  land  is  worth  from  $100  per  acre  up.  I  knew  one 
tract  to  sell  for  $100  per  acre,  and  the  purchaser  paid  the  drainage  tax. 

Cabarrus  Drainage  District  No.  i. — Thia  has  been  started,  but  the  acreage 
Is  so  small  I  do  not  think  they  will  ever  let  the  contract 

Buffalo  Creek  Drainage  District,  No.  1,  of  Cleveland  County. — Has  been 
completed. 
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Mr.  N,  L.  Cranfori*:  We  have  three  districts  in  Forsyth  County 
and  two  have  been  nonsuited.  The  one  we  have  I  suppose  would  be 
called  the  Middle  Fork,  South  Fort,  and  Muddy  Creek  Drainage 
District. 

MecklenDurg  County  Drainage  Diatricta,  Nos.  1  to  S, — Reported  by  Mr.  Alex- 
ander as  completed.    No.  \  uncompleted. 

Dr.  Pkatt:  In  regard  to  this  drainage  in  the  Piedmont  section, 
I  want  to  say  the  first  district  started  on  Clark  Creek  in  Catawba  and 
Lincoln  counties  back  in  1908  or  9,  and  it  was  before  the  drainage 
law  was  passed,  and  it  was  done  by  individuals.  They  did  their  own 
dredging,  etc.  We  made  an  examination  of  the  district,  and  worked 
out  what  it  would  cost.  There  was  a  meeting  in  Lincolnton,  we  asked 
if  they  could  pay  $19  per  acre  for  drainage,  and  they  said,  "Yea;  we 
will  pay  $25  if  you  will  guarantee  that  the  ditch  will  take  care  of  the 
water."  The  engineers  from  Washington  went  over  the  ditch  and 
said  they  thought  it  would.  The  first  year  after  the  work  was  completed 
they  bad  one  of  the  heaviest  rainfalls  that  they  had  had  in  years;  the 
people  from  the  surrounding  counties  went  over  expecting  to  see  every- 
thing carried  away,  and  instead  of  that  they  found  that  the  water  had 
been  taken  care  of,  even  under  excessive  rainfall.  Seeing  is  believing 
and  they  went  back  and  started  work  in  the  adjoining  counties. 

AFTERNOON  SESSION 

Mb.  M.  W.  Thompson,  presiding:  It  has  occurred  to  us  that  possi- 
bly some  gentlemen  have  come  in  on  the  noon  train  who  could  make  a 
report  on  some  of  the  districts  about  which  we  have  not  had  reports, 

Mr.  Sellers: 

Back  and  Jacob  Bicamp  Drainage  DiitHct. — We  have  our  district  com- 
pleted. It  bas  given  very  eatlsfactory  results.  We  have  bad  It  completed 
about  three  rears,  and  a  good  deal  of  land  has  been  cleared  In  the  district. 
Some  of  the  land  which  was  utterly  worthless  sold  for  J40  to  |G0  per  acre. 
Before  draining,  It  was  not  worth  |G  per  acre.  We  paid  our  Qrst  assessment 
last  year,  and  had  very  little  trouble  la  collecting  the  money. 

Mb.  Aberlt  of  Craven  County:  Mr.  Blades  does  not  treat  me  right. 
Here  I  come  up  here  more  to  learn  than  to  say  something.  I  was  glad 
for  that  report  this  morning,  in  which  the  plan  had  been  given  us  how 
to  help  ourselves  a  little  better  than  the  present  law  provides  for.  Up 
near  Dover  they  finished  a  canal  a  year  or  so  ago.  Last  year  it  was 
a  very  hard  matter  for  these  people  to  make  up  their  assessments.  la 
fact,  I  have  seen  a  lot  of  property  advertised  for  sale  by  the  Association. 
That  is  a  matter  that  causes  more  or  less  hesitancy  for  those  that  have 
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lands  that  ought  to  be  drained  \o  enter  into  eehemes  of  having  it  done. 
It  seems  to  me  in  order  to  put  us  people  in  the  east  in  shape  that  wa 
can  help  ourselves,  the  present  arrangement  of  10  per  cent  looks  to  be 
mighty  heavy.  If  a  body  can  drain  his  land  and  find  a  ready  purchaser, 
or  quick  purchaser,  or  can  convert  that  land  quickly  into  earning  power,  it 
would  be  all  right;  but  it  seems  to  me  we  ought  to  be  planning  for  giving 
the  people  a  longer  chance  to  pay  these  assessments.  I  know  that  right 
around  New  Bern  they  started  a  movement  about  a  year  ago,  but  it  died, 
as  we  heard  this  morning  of  other  places  that  died,  and  it  seems  that  that 
part  of  it  is  more  or  less  in  the  way.  People  are  afraid  to  enter  into 
such  a  big  obligation.  Our  eastern  section  has  so  much  swamp  lands,  and 
when  drained  to  be  carried  on  to  success,  it  is  necessary  to  drain  niany 
times  such  big  areas,  and  the  property  owners  that  own  these  lands,  un- 
less they  can  find  buyers  right  away,  it  puts  them  in  an  unwarranted 
position,  I  do  not  mean  to  discourage  this  work.  I  think  we  should 
arrange  for  legislation  so  that  the  work  can  be  carried  through. 

Me.  Bladks  of  New  Bern :  I  think  the  State  law  can  have  nothing  to 
take  its  place,  and  I  am  very  much  in  favor  of  it.  The  Farm  Loan  plan 
will  do  lots  for  drainage.  I  believe  that  it  will  work  out  for  the  good 
of  the  farmers. 

I  was  recently  driving  down  what  we  call  "Oriental  way."  I  heard 
of  a  clearing  that  was  very  rich.  I  drove  quite  a  distance.  This  has 
been  drained  by  private  enterprise  entirely.  I  asked  the  value  of  that 
land.  They  said,  "Tou  cannot  buy  any  of  this  land  for  $100  or  more." 
Other  land  near  by  was  selling  for  $10  per  acre.  This  land,  when 
drained,  has  such  a  deep  soil  that  it  is  exceedingly  productive  for  any 
number  of  years. 

Mr.  Thompson  :  I  notice  our  Secretary  has  assigned  practically  all 
the  afternoon  to  a  discussion  of  the  North  Carolina  Drainage  Law.  For 
today's  discussion  we  have  a  gentleman  with  us  who  has  been  at  every 
drainage  meeting  of  this  Association,  and  he  has  had  a  large  part  in  the 
formation  of  the  law  under  which  we  are  now  working.  He  is  a  man 
who  is  known  largely  throughout  the  State.  I  do  not  feel  that  John  H. 
Small,  Congressman  from  the  First  District,  needs  any  introduction  to 
this  audience. 

Report  on  Big  Cold  Water  Creek  Drainaoe  District 
OF  Cabarrus  County 

Bji  J.  A.  Scott,  Secretary  of  Diitrict 

The  Big  Cold  Water  Creek  has  been  dltcbed  and  dredged  about  three  years. 
Two  good  crops  have  been  raised  la  the  dredged  district,  and  the  third  year, 
1916,  there  was  eo  much  ratn  in  the  early  spring  and  summer  tliat  the  crops, 
or  the  greater  portion  of  them,  were  drowned  out.    The  ditch  was  not  designed 
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to  take  c&re  ol  extraordinary  floods,  and  dnrinK  the  past  y«ar  tbe  water  has 
gone  out  of  the  channel  and  covered  the  low-lands  In  the  bottoms  In  some 
places.  Notwithstanding  these  extraordinary  floods,  the  ditch  Is  now  In  fair 
condition;  the  upper  end  of  the  ditch  has  considerable  sand  In  it,  caused  b; 
some  large  branches  empt;ing  into  it  at  this  point;  in  the  lower  end  of  the 
ditch  sand  has  accumulated  in  It,  and  the  remainder  or  the  middle  section 
of  the  ditch  is  now  In  good  condition  and  Is  as  deep  as  when  originally  dredged. 

In  places  where  the  main  channel  is  cut  very  near  tbe  steep  bills  on  the 
sides,  in  case  of  blgh  floods,  the  water  breaks  over  the  channel  at  these  points 
and  runs  across  into  tbe  lower  lands,  causing  damage  to  the  banks  of  tbe 
channel,  and  leaves  sand  at  these  places  of  "break-over." 

We  have  some  wet  land  belonging  to  persons  in  the  district  who  cannot  drain 
their  own  lands  lo  tbe  main  channel  without  crossing  over  lands  of  others, 
and  in  such  cases  the  land  Is  not  beneflted  by  the  dredging. 

All  obstructions  have  been  kept  out  of  the  channel  by  the  commissioners. 
As  much  as  seventy  bushels  of  corn  per  acre  has  been  raised  on  the  dredged 
land  In  this  district  without  fertilizer,  and  an  enormous  crop  of  corn  was 
raised  on  the  land  in  this  district  in  1915. 

From  tbe  health  standpoint,  the  dredging  has  been  a  remarkable  success. 
Malaria  and  chills  have  decreased,  so  the  doctors  say,  7S  per  cent.  From  an 
agricultural  standpoint,  the  drainage  of  this  district  has  been  a  success,  and 
the  ditch  has  maintained  Itself  as  well  as  those  who  favored  the  project  had 
hoped  for  In  the  beginning. 

Repobts  on  Dbvblofhent  of  Individual  Drainaok  Projects 

Newport  News,  Va.,  October  17,  1918. 
Hon.  Joseph  Hriw  Pratt, 

2/oTth  Carolina  Drainage  Aasodation, 
Chapel  Hill,  U.C. 

Dear  Sib: — I  appreciate  very  much  your  Invitation  to  attend  the  Ninth 
Annual  Convention  of  your  Association  in  G^enqboro  In  November,  but  fear 
there  is  little  chance  that  1  can  be  present. 

In  connection  with  drainage  In  general,  I  would  like  to  Invite  your  attention 
to  a  condition  that  seems  to  me  to  have  the  effect  of  discouraging  large  drain- 
age projects,  and  one  thatshould  receive  the  consideration  of  the  State  authori- 
ties Interested  In 'agriculture,  drainage,  and  colonization. 

The  Norfolk  and  Carolina  Development  Corporation  owns  about  4,000  acres 
of  land  in  Perquimans  County  which  has  been  drained  by  means  of  about  ten 
miles  of  canals  averaging  about  20  feet  In  width,  under  the  laws  of  your  State, 
the  cost  having  been  covered  by  an  Issue  of  130,000  of  drainage  bonds.  This 
land  lies  along  the  branch  of  tbe  Norfolk  and  Southern  Railroad  which  ex- 
tends west  from  Elizabeth  City,  and  other  lands  not  owned  by  this  company 
are  also  included  In  this  district 

The  drainage  project  has  been  eompletsd  and  tbe  land  Is  dry  and  ready  for 
settlement,  but  we  have  been  unnbie  to  dispose  of  it,  although  we  have  offered 
portions  of  it  at  flO  and  tl2  per  acre.  It  is  nnderstood  that  land  In  some  of 
tbe  other  drainage  districts  is  selling  at  fSO  and  mora  per  acre.  The  canals 
show  soil  of  great  depth  and  richness,  and  I  believe  this  land  will  be  very 
profltable  to  settlers.    The  low  prices  for  which  It  Is  offered  seem  to  me  an 
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evidence  of  liberality  on  the  part  at  the  company  that  ahould  dispel  any  Idea 
tliat  the  company  Is  seetciBg  exorbitant  proBts. 

It  Is  possible  tbat  the  company  has  sot  given  its  property  as  much  publicity 
as  It  might,  but  It  ieeme  to  me  that  the  State  agricultural  and  eolonliation 
authorities  might  Investigate  thie  property,  and.  If  the  soil  and  other  natural 
conditions  are  as  favorable  aa  we  believe  they  are,  could  Induce  settlers  to 
take  up  some  of  this  land,  thus  affording  a  valuable  demonstration  ot  the 
richness  and  productivity  of  your  eastern  lands  that  would  be  of  great  benefit 
to  your  State. 

The  drainage  tax  asseflsmento  per  acre  for  ten  years  until  the  bonds  are 
retired  will  be  mucb  less  than  tbe  coat  of  fertilizer  required  for  moat  agri- 
cultural lands. 

It  seems  to  me  that  the  Interests  of  the  State  require  the  same  effort  on 
the  part  of  Its  authorities  to  Insure  the  success  of  a  drainage  project  by 
assistance  In  colonization  after  completion  as  are  used  to  Initiate  the  drainage 
project,  and  It  would  be  deeply  appreciated  If  you  can  see  your  way  clear  to 
bring  this  to  the  attention  ot  tbe  proper  State  authorities  to  the  end  that  our 
property  may  be  given  a  thorough  Inveatlgation,  followed  by  their  coSperatlon 
In  the  development  of  it  if  the  results  of  the  Investigation  should  warrant  It 

Mr.  R.  Page  Waller,  GGl  Warren  Crescent,  Norfolk,  Va.,  le  president  of  the 
company,  baa  recently  been  over  its  property,  and  will  be  glad  to  communicate 
with  any  authorities  you  may  suggest. 

Thanking  you  for  any  suggestions  or  good  offices  you  may  extend  In  thla 
matter,  I  am  Very  truly  youre, 

(Signed)        James  W.  Simb. 

Bazbobo,  N.  C,  October  31,  1916. 
Mb.  Joseph  Hide  Pbatt,  Secretarv-Treaturer, 
Chapel  Bill.  N.  C. 

Dear  Sir: — We  have  your  announcement  stating  that  the  Ninth  Annual 
Convention  of  Nortb  Carolina  Drainage  Association  will  be  held  at  Greens- 
boro, N.  C.  November  2£  and  23,  and  the  writer  eipecte  to  attend  this  Con- 
vention. 

I  would  like  to  state  that  we  are  developing  In  Eastern  Carolina  a  section 
of  country  by  a  very  unique  method;  In  fact,  we  do  not  know  ot  any  other 
project  which  has  been  put  through  under  similar  conditions.  We  have  several 
thousand  acres  of  land  la  the  counties  of  Pitt,  Beaufort,  and  Craven,  which 
we  are  draining  for  a  portion  of  the  land  Involved.  As  you  no  doubt  know, 
there  are  thousands  of  acres  of  land  In  this  section  of  the  State  considered 
worthless  by  the  landowners.  In  Its  present  state.  In  a  great  many  instances 
tbey  own  large  tracts  of  land  which  they  do  not  care  to  put  In  a  regular 
drainage  district  organized  under  laws  of  the  State,  and  be  taxed  tor  the- 
Iiaprovement,  but  they  are  willing  to  give  a  portion  of  this  land  which  they 
own  to  some  person,  firm,  or  corporation  who  would  be  willing  to  go  lu  and 
develop  the  property  along  these  lines.  The  landowner  figures  that  the  land 
In  its  present  condition  being  worthless,  he  has  all  to  gain  and  nothing  to 
lose  by  the  proposition,  and  In  this  way  thousands  of  acres  can  Iw  reclaimed 
In  Eastern  Carolina,  without  the  regularly  organized  district.  It  being  simply 
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a  question  of  EettlnK  capital  with  sufflcient  confidence  In  tbe  future  develop- 
ment  of  the  eectlon  to  take  hold  of  the  propoeltton. 

After  the  completion  of  the  orlElnal  conetructlon  work,  tt  woald  he  a.  good 
Idea  to  organize  a  drainage  district  for  the  future  maintenance  of  the  system. 

Mr.  C.  O.  Elliott  of  WaBhlngton.  D.  C,  has  been  our  consulting  engineer  on 
the  propOBJtIon  which  we  have  undertaken,  and  Mr.  Elliott  pronounces  It 
most  unique. 

We  are  getting  along  line  with  same  and  have  great  conOdence  in  future 
developments  along  these  lines.  I  thought  I  would  mention  this  to  70U,  as  I 
doubt  whether  or  not  rou  have  ever  heard  of  euch  a  proposition  being  put 
through.  We  bare  over  one  hundred  and  flfty  landowners  Involved  In  thla 
drainage  scheme.  Yours  very  truly, 

(Signed)        C.  W.  Hddqes. 

NoKTH  Carolina  Dbainaqs  Law 

B;  HoM.  JoBM  H.   SUALt,  COncreuman  from  (ha  Tint  Diilrict 

Mr.  Pre»ident  and  Gentlemen:  All  I  may  hope  to  do  during  the  brief  hour 
I  shall  occupy  your  time  this  afternoon  Is  to  bring  to  you  a  few  sheaves  of 
thought  gathered  from  a  very  busy  life  which  ma;  be  applicable  to  the  deliber- 
ations of  this  Convention.  I  do  not  think  I  can  preface  my  remarks  in  any 
more  appropriate  way  than  by  directing  attention  to  the  most  interesting 
proceedings  of  this  morning's  Convention.  Much  Is  the  pity  that  hundreds 
of  farmers,  landowners,  and  forward-looking  men  In  North  Carolina  who  are 
Interested  In  this  great  subject  of  reclamation  and  conservation  of  the  re- 
sources of  land  aoMld  not  have  been  present  to  have  heard  the  diecusslon. 
Not  least  interesting  were  the  very  appropriate  and  well  expressed  remarks 
of  the  President  of  the  Association.  I  take  great  pleasure  In  referring  to  the 
remarks  of  the  President,  because  he  la  a  native  of  my  own  county  and  one 
of  the  progressive  citizens  of  eastern  North  Carolina.  Hla  activities  are  not 
confined  alone  to  words;  he  is  the  most  efficient  chairman  of  the  Board  of 
Drainage  Commissioners  of  the  Pantego  Drainage  District.  He  has  taken 
an  active  Interest  in  this  great  movement  for  drainage,  and  le  probably  as 
well  acquainted  with  the  details  and  workings  of  the  present  law  and  the 
amendments  which  are  necessary  as  any  citizen  of  the  State. 

I  have  been  asked  to  say  something  regarding  the  proposed  amendments 
to  the  drainage  law,  and  I  shall  first  speak  about  the  law  In  Its  present  shape. 
This  law  has  worked  well  In  North  Carolina,  It  was  the  first  Instance  where 
we  attempted  to  translate  Into  law  and  Into  works  the  eplrlt  of  cooperation 
In  the  drainage  of  our  lands.  Heretofore,  as  Mr.  Camp  said  this  morning, 
it  has  been  the  case  of  each  individual  landowner  attempting  alone  the  solu- 
tion of  the  problem  of  land  drainage,  with  the  result  that,  except  In  Isolated 
Instances,  there  had  been  few  illustrations  of  eCDclent  drainage  of  land.  This 
law  recognizes  the  proposition  that  land  drainage  of  necessity  must  be  appli- 
cable to  large  areas  owned  by  many  Individuals  or  corporations,  and  that  they 
must  unite  In  order  to  secure,  first,  the  most  economical  drainage,  and,  second, 
the  only  means  of  securing  efficient  drainage.  Many  times  references  have 
been  mads  to  the  law  as  being  cumbersome  and  complex;  and  the  criticism 
is  true,  and  those  who  desire  to  amend  the  law  hy  simplifying  Its  provisions 
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aai  '"P^f^e  It  more  plain  to  the  Ikrni^  k«d  h^  dlflevlt  to  fallow  br  the 
■Tense  i^wjtr,  luTe  laid  their  ciitlcisiu  wdl;  bat  ■atortanately  it  ia  prob- 
able Ibat  their  desires  eannot  be  entireir  accomplMied.  Tbia  law  la  baaed  on 
■  [ondaniRital  proposition  that  aome  landowneta  hare  the  ricbt  to  impress 
their  lands  and  the  lands  eren  of  ■nwllllne  landowners  with  a  pnblle  nse  or 
bordcD.  We  are  one  of  the  oldest  States  in  the  Union,  and  onr  statnte  law 
and  the  law  a*  tomiDlated  br  onr  Snprane  Conrt  dDiing  ita  eatlre  history 
has  tended  to  throw  around  the  ownership  of  land  and  all  other  property 
every  opportnnity  for  the  anertion  of  Indlrldnal  ri^ts  for  the  protaetlon 
of  their  property;  and  this  bad  to  be  kept  In  mind  in  the  drattlas  of  thla 
orlsinal  drainage  law,  in  which  I  had  the  honor  to  take  a  leading  ikart.  The 
principle  embodied  In  the  law  of  onr  State,  that  wbenerer  yon  attempt  to 
pnt  a  burden  npon  the  property  of  another,  an  opportnnity  must  be  slTen 
to  the  owner  of  that  property  at  the  dUferent  st«c«  ot  the  proceedings  In 
which  yon  are  attempting  to  pnt  the  bnrden  on  II  to  come  into  court  and 
moke  any  objections  to  it  which  he  thinks  might  be  ralid.  and  have  these 
objections  passed  upon  by  a  court  of  competent  JurisdicUoDu  It  I  hare  ex- 
pressed myself  clearly,  it  means  this,  that  at  any  stage  of  a  proceeding,  wtiere 
a  DoaDctel  burden  or  a  public  use  of  any  kind  Is  sought  to  be  Impressed  upon 
the  property  of  another,  tbe  owner  of  that  property  must  bare  his  day  In 
court  to  assert  what  he  thinks  are  his  rights;  so  that  in  the  drafting  of  thid 
law  it  seemed  necessary  to  recognize  that  principle  so  prominent  in  the  law 
of  Nortb  Carolina,  and  that  is  the  reason  tor  much  of  tbe  prolixity  and 
apparently  numerons  opportunities  which  are  giyen  to  landowners  to  make 
objections  and  baTe  these  objectiona  passed  npon  by  the  court;  and  tn  any 
amendment  to  this  law  that  teatnre  of  oar  Nortb  Carolina  law  must  be 
rigidly  kept  in  mind.  For  instance,  a  drainage  law  applicable  to  one  ot  tbe 
new  States  of  the  Union,  like  Ohio  or  Minnesota,  or  eren  Arkansas,  would 
not  be  applicable  to  North  Carolina,  becaoae  those  are  new  States  coming 
Into  the  Union  long  after  Nortb  Carolina,  one  of  the  original  States,  witb 
constitntions  somewbat  different.  A  law  that  would  be  ralld  In  those  States 
would  stand  In  great  danger  of  being  declared  inralld  by  tbe  Supreme  Court  ot 
onr  State,  owing  to  tbe  fnndamental  feature  of  the  law  of  North  Carolina 
regarding  the  rigbts  of  those  who  own  property,  when  It  Is  attempted  to 
Impress  upon  that  property  any  bnrden  or  public  use.  There  is  this  to  be 
Bald  about  the  present  law.  tbat  with  one  exception  all  tbe  attacks  whlcb 
bare  been  made  upon  It  bare  been  uosuccesalul,  and  It  haa  been  subfltantlally 
euBtalned.  Tbe  only  exception  lay  In  one  proTision  which  attempted  to  exempt 
from  taxation  the  bonds  ot  a  district.  Tbat  was  inserted  with  grare  doubts 
as  to  its  validity,  and  It  was  this  section  that  was  alterwards  declared  invalid 
by  the  Supreme  Court. 

The  law  has  wrought  well  in  the  economic  welfare  and  progreea  ot  tbe 
State.  I  read  tn  the  Oreemboro  Daily  Xevra  this  morning  a  most  Interesting 
Interview  with  Dr.  Pratt.  In  which  be  stated  that  the  operation  of  this  law 
with  diBtrictB  which  had  already  been  full;  established,  and  now  tn  operation, 
and  with  districts  whlcb  are  In  process  of  formation  and  about  which  there 
was  no  doubt  as  to  tbeir  completion,  that  It  will  have  added  to  tbe  tangible 
wealth  of  tbe  State  at  least  the  sum  ot  fifty  million  dollars.  In  other  words. 
It  has  added  to  the  State  that  which  can  easily  be  capitalized  by  all  the  rules 
ot  Dnance,  an  Increase  lix  tbe  wealth  ot  North  Carolina  to  the  extent  ot  that 
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Isree  Bum  of  moner.  Any  lav  which  has  worked  so  well  Is  certainly  entitled 
to  commendation. 

There  are,  however,  some  amendments  which  experience  has  tanght  ns  are 
necessaiT.  To  recite  these  amendments  in  an  informal  address  wonld  be  both 
Impracticable  and  nnintereetinK.  and  1  shall  only  attempt  to  mention  one  or 
two  ol  them  and  leave  to  subsequent  queries  which  msy  be  propounded  furtlier 
discussion  of  details. 

There  Is  one  defect  in  the  law  which  is  transparent.  Tracts  of  land  Included 
originally  In  drainage  districts  have  changed  title  by  deed  or  by  devolution 
upon  the  death  of  tlie  owner  or  by  lavoinntary  devolution  thronsh  foreclosure 
of  mortgages;  and  very  frequently  these  lands  have  been  divided  and  are 
now  owned  by  two  or  three,  or  sometimea  a  dozen  different  owners.  There 
is  no  provision  under  the  present  law  by  which  there  may  be  a  reassessment 
of  a  drainage  tax  so  as  to  separate  the  tax  upon  the  different  parcels  of  land 
Into  which  the  original  tract  has  been  subdivided,  so  that  It  Is  left  to  agree- 
ment to  make  a  division  of  the  drainage  tax  among  the  new  owners.  Where 
all  are  disposed  to  be  agreeable  and  fair  and  just,  an  agreement  can  be  made; 
but  very  frequently  that  is  Impossible,  with  resultant  confusion  when  It 
comes  to  the  payment  of  the  drainage  tax.  Under  the  present  law  the  original 
owner,  or  at  least  the  original  land  as  a  whole,  Is  bound  for  the  original 
drainage  tax  as  Imposed  in  the  drainage  proceedings. 

Many  have  suggested  that  there  ought  to  be  a  larger  number  of  classes 
Into  which  lands  are  divided,  thereby  varying  the  proportion  of  the  drainage 
tax.  That  lias  been  particularly  observed  in  those  large  bodies  of  swamp 
lands  in  the  east  which  have  been  reclaimed,  surrounded  as  they  frequently 
are  by  land  reclaimed  many  years  ago,  and  where  the  differences  In  the  pro- 
portionate liability  are  so  marked  that  the  present  number  of  classes  (6)  do 
not  represent  sufficient  elasticity  In  order  to  cover  all  the  proportions  ot 
liability,  and  It  is  believed  that  an  Increase  to  at  least  eight  classes  would 
be  better  In  the  administration  of  the  law. 

There  Is  nothing  In  the  present  law  which  provides  a  length  ot  term  for  the 
Drainage  Comm is s loners.  Their  terms  ought  to  be  fixed,  and  there  ought 
to  be  some  method  of  compensation,  particularly  tor  the  Chairman  of  the 
Board  of  Drainage  Commlasloners,  with  some  per  diem  for  the  members  of 
the  board  whenever  it  heeomea  easentlal  for  them  to  meet  to  transact  the 
bustaesa  ot  the  district.  The  position  of  Chairman  ot  the  Board  of  Drainage 
Commlesioners  is  an  exceedingly  Important  one.  During  the  latter  stages 
of  the  formation  of  a  district  his  duties  are  numerous  and  responsible,  and 
after  the  drainage  district  Is  established  questions  are  constantly  arising  in 
the  administration  of  the  law.  Questions  of  reassessment  for  the  maintenance 
of  the  district  arise,  and  that  officer  is  the  executive  head  of  the  district, 
corresponding  to  the  president  of  a  corporation,  and  ought  to  be  a  man  of 
affairs,  with  administrative  capacity,  and  he  ought  to  be  paid  a  reasonable 
compensation  tor  his  time  and  talent  devoted  to  it. 

I  can  see  how  dry  this  Is  by  looking  Into  your  tacee,  and  If  I  were  going  Into 
further  details,  It  would  be  even  more  stale  and  leas  entertaining  than  these 
provisions  I  have  just  submitted  to  you. 

To  be  personal  Just  a  moment,  I  had  promised  myself,  and  had  so  expressed 
to  Dr.  Pratt  and  perhaps  others,  that  I  would  endeavor  to  redraft  our  entire 
drainage  law,  and  to  that  end  I  gathered  the  drainage  laws  of  a  number  of 
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SUUs  l*at  Biuniiier.  I  secured  the  dnUiwec  !>*■  "t  Arksnau,  of  lUafonrl, 
of  WlMouIn,  of  Sontb  Csralliw.  or  Georsla,  and  of  LonlsUiia,  uid  I  deToted 
kll  mj  nlcbta  for  &  week  to  itndTliiK  these  laws,  and  I  became  convinced  that 
while  It  la  a  most  desirable  oanBonunation  to  rednift  our  law,  simplifr  it  to  as 
great  on  extent  as  possfble,  mnBistent  with  onr  own  local  conditions  and  UwB 
in  North  Carolina,  yet  it  wonid  require  at  least  some  weeks  or  constant  work 
to  complete  same.  To  tUnstrate,  t«fce  a  competent  lawyer  who  mar  nndertake 
to  redraft  the  law.  If  he  is  a  wise  lawyer,  he  would  Inelnde  the  best  pro- 
TiBloufl  In  the  laws  of  all  the  States,  harlng  regard  for  clearness  and  simplicitr- 
He  would  then  test  the  same  by  the  Constitation  and  declaionB  of  our  State, 
to  the  end  that  it  might  be  both  workable  and  valid.  I  have  expressed  enongh, 
I  think,  U>  convince  yon  that  it  is  qnite  a  task,  so  that  so  far  as  I  am  concerned, 
with  the  demands  npon  my  time  between  now  and  next  March,  I  shall  not  be 
able  to  carry  oat  the  promise  I  m«de  to  myself;  bnt  I  Intend  immediately  to 
take  all  the  suggestlona  submitted  to  me  by  Dr.  Pratt  with  those  sent  In  by 
others,  and  draft  certain  amendments  to  be  anbmitted  to  oar  next  Legisla- 
tore,  soon  to  convene,  and  Or.  Pratt  will  sabmlt  them  to  tbe  LeKistotive  Com- 
mittee and  to  InteUlgent  men  thronghout  the  State  with  a  view  to  ellclttng 
further  suggestions.  While  this  is  somewhat  personal,  I  simply  express  it 
for  your  Information,  and  that  yon  might  know  that  progress  is  being  made 
and  that  the  plans  In  mind  promise  that  these  amendments  will  be  ready  to 
be  submitted  to  the  next  Legislature. 

Gentlemen,  how  may  we  promote  tbe  progress  of  this  drainage  movement 
in  North  Carolina?  I  listened  Bympathetlcally  this  morning  to  the  remarks 
of  gentlemen  from  different  counties  who  spoke  about  their  experiences.  The 
gentleman  from  Sampson  County,  the  very  progressive  gentleman  from 
Foreyth  County,  and  others  who,  In  the  lace  ol  elforts  upon  their  part,  perhaps 
with  the  cooperation  of  some  other  landowners,  had  yet  failed  to  translate 
into  reality  tbeir  aspirations  for  the  establishment  of  drainage  districts  in 
their  respective  tocallties.  I  ask,  Why  does  that  condition  exist?  I  suspect 
that  probably  the  primary  cause  Is  due  to  what  Mr.  Camp  said  this  morning. 
We  have  cultivated  for  more  than  a  century  in  North  Carolina  Individuality, 
personal  independence,  and  have  neglected  to  inculcate  Into  the  minds  and 
consciences  of  onr  people  the  necessity  for  co5peration.  I  was  delighted  to 
see  in  the  meeting  of  the  North  Carolina  Farmers'  Union  the  other  day  in 
Raleigh,  as  reported  by  the  press,  this  subject  of  coSperation  strewed  and 
emphasized,  because  In  It  lies  the  solution  of  so  many  of  these  pressing  prob- 
lems, in  which  are  Involved  tbe  welfare  and  progress  of  North  Carolina.  We 
cannot  have  churches  without  that  spirit;  we  cannot' press  forward  in  thla 
movement  for  building  and  maintaining  better  highways  unless  we  have  it; 
until  this  spirit  was  engrafted  upon  the  consciences  of  the  people  of  North 
Carolina  we  never  had  any  public  school  system  worthy  of  the  name.  It  Is 
only  through  that  spirit  of  cooperation  that  thousands  of  rural  and  urban 
school  districts  In  North  Carolina  have  voluntarily  levied  upon  themselves 
local  taxes  to  supplement  the  general  school  fund  to  provide  better  school 
buildings,  longer  terms,  better  trained  school  teachers,  and  teachers  at  a 
living  wage;  and  we  will  only  solve  this  drainage  problem  when  we  have 
shown  the  landowners  that  drainage  is  not  an  individual  burden,  but  a  com- 
munity burden.  I  think  that  constitutes  tbe  basic  diCBculty  which  tbeae  gen- 
tlemen have  found  In  the  establishment  of  drainage  districts  in  their  respective 
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MCtlons.  Yon  cannot  OTerturn  th«  viewpoint  of  a  people  establlslied  by  the 
teachings  of  a  century  by  any  Immediate  process.  Just  as  It  required  time 
to  create  the  erroneoua  thought,  jnit  so  will  It  require  time  to  remove  It  and 
eubatltute  for  It  a  more  generouB  and  profitable  thought.  Only  by  tbe  educa- 
tional process  will  we  be  able  to  bring  about  that  condition  of  the  public 
mind  which  wilt  Induce  landowners  to  change  their  viewpoint  and  cooperate 
with  other  landowners  in  the  establishment  of  drainage  districts.  To  him  to 
whom  much  has  been  given,  much  will  be  expected,  and  we  to  whom  have 
been  given  not  only  native  intelligence  but  education  as  well,  and  a  culti- 
vated mind,  wfl  who  have  been  brought  into  the  new  atmosphere  of  light  and 
knowledge,  upon  us  Is  incumbent  the  duty  ol  being  leaders  In  these  educa- 
tional processes,  which  shall  convert  Individuality  into  cooperative  endeavor. 
I  may  refer  to  another  handicap  In  the  fact  that  some  citizens  substitute 
prejudice  for  intelligence.  How  many  men  do  we  find,  when  we  seek  to 
advance  a  co&peratlve  activity,  who  express  as  their  first  thought  upon  the 
subject  not  the  merits  of  the  proposition,  liut  the  tact  that  they  dislike  some 
one  connected  with  it.  or  that  in  some  way  something  has  occurred  to  arouse 
their  prejudice!  The  most  dlfBcult  combination  against  which  progress  bas 
to  fight  are  Ignorance  and  prejudice;  combine  the  two  together  and  you  have 
an  obstacle  which  is  nearly  Insurmountable.  I  doubt  not  that  in  the  experi- 
ence of  these  gentlemen  who  have  spoken  this  morning,  and  in  the  experience 
of  others  of  us  who  have  attempted  to  be  observant  of  these  activities  going 
forward  In  the  State,  that  these  constitute  the  chief  dllBculties.  We  must  have 
the  patience  of  Job.  must  emulate  the  wisdom  o(  Solomon,  and  must  have  the 
persistence  necessary  In  all  good  undertakings,  I  heard  a  man  say  In  politics 
(I  won't  say  to  which  political  party  he  belonged)  that  the  way  to  get  a 
North  Carolina  electorate  aroused  was  to  appeal  to  their  prejudice.  I  hope 
he  was  not  telling  the  truth.  The  trouble  was  he  thought  he  was  speaking  the 
truth.  It  ought  not  to  be  true  either  In  government,  which  Is  only  another 
name  for.polltlcs.  and  we  ought  to  enlist  in  the  army  of  Intelligence  with  the 
purpose  ol  eradicating  this  prejudice  and  substituting  tor  It  the  generous 
light  of  Intelligence. 

In  conclusion.  I  would  like  to  ask  why  so  small  an  attendance  at  this  meet- 
ing? May  I  express  what  to  me  Is  a  doctrine  which  ought  to  inspire  every 
citizen?  1  believe  It  Is  the  solemn  duty  ot  every  man  and  woman  to  select 
one  or  more  public  activities,  more  than  one  It  possible,  which  are  Intended  to 
promote  the  public  welfare  and  to  serve  humanity,  and  to  devote  to  these 
activities  the  best  they  have  In  time,  in  talent,  and  In  means.  I  further  believe 
that  upon  every  citisen  whom  the  people  have  made  their  public  servant, 
whether  tbey  serve  In  the  humblest  or  in  the  highest  capacity,  that  It  is 
doubly  Incumbent  upon  him  to  engage  in  the  activities  which  make  for  the 
public  welfare.  I  would  Ilka  to  see  abroad  among  our  citizenship  In  North 
Carolina  an  Ideal  of  service  of  that  kind,  not  only  applicable  to  themselves, 
but  applicable  to  every  one  of  their  public  servants,  whether  they  be  municipal, 
county.  State,  or  Federal. 

Now  here  Is  an  activity  In  an  economic  sense  greater  than  any  other.  Here 
is  an  activity  which  directly  adds  to  the  wealth  ot  North  Carolina  in  the  pro- 
portion with  which  we  prosecute  It.  As  a  matter  of  fact,  we  provide  public 
schools,  and  yet  In  doing  so  we  know  we  provide  for  the  next  generation,  and 
only  by  reflex  upon  our  own.    Here  is  something  that  affects  all  of  North 
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Carolina;  onr  level  alluvial  lands  in  the  east,  these  rich  bottoms  In  the  Pied- 
mont section,  and  in  the  mountains.  There  are  hundreds  of  thousands  of 
acres  of  land  In  this  area  which  ought  to  be  immune  from  damage  b;  water, 
which  might  be  drained,  and  will  be  when  we  properlr  appreciate  its  Impor- 
tance. Why  are  not  the  men  from  eastern  North  Carolina  here?  and  I  epeak 
because  It  le  my  section.  There  are  hundreds  of  men  down  there  who  have 
been  the  beneficiaries  of  thU  law  and  know  its  beoeflts.  Why  are  they  not 
here?  They  represent  the  type  of  citizen  who  does  not  care  to  bring  to  other 
North  Carolinians  the  blessings  which  they  have  received.  No  matter  where 
we  may  meet  In  North  Carolina,  we  onglit  to  have  a  large  attendance  of 
forward-looking  men  from  every  section  of  the  State.  I  do  not  think  there 
Is  any  danger  of  the  Association  dying  a  premature  death;  I  think  there  are 
men  who  will  etand  by  It  till  the  end,  until  Its  blessings  are  scattered  throngh- 
out  the  entire  length  and  breadth  of  our  State.  But  we  do  not  wish  to  wait 
IndeQnltely.  We  wish  to  hurry  forward  the  day  so  that  we  shall  enhance 
that  reputation  which  we  enjoy  aa  being  one  of  the  forward  States  In  the 
South  as  well  aa  In  the  Union.  Because  we  have  been  slothful  In  so  many 
things,  and  Indifferent  so  long  to  the  utilization  and  the  development  of  the 
great  resources  of  our  State,  le  no  reason  why  we  should  continue  In  that 
condition,  but  with  the  present  light  and  knowledge  which  we  possess  of  the 
beneflts  which  will  accrue,  we  ought  to  impress  upon  ourselves  and  on  othera 
that  zeal  and  love  for  service  without  which  some  of  the  greatest  blessings 
cannot  come  to  the  people  of  theState. 

Gentlemen,  I  was  asked  to  talk  to  you  on  the  Drainage  Law,  and  Instead  of 
that  I  have  occupied  most  of  the  time  preaching.  It  may  be  that  a  little  sermon 
of  this  kind,  it  It  Is  righteous  doctrine,  will  be  of  some  encouragement  and 
will  hasten  the  day  when  we  may  enjoy  the  full  fruition  of  this  movement, 
and  thereby  greatly  add  to  the  wealth  and  progress  of  this  good  State. 

Bbainaqe  Financing 

Bj  Bsvci  Cbavih,  AKoruey-Bt-Lsw,  TriDity,  N.  C. 

It  Is  generally  believed  that  any  discussion  of  finances  le  a  dry  subject,  and 
therefore  it  would  appear  that  the  subject  of  Drainage  Financing  would  be 
doubly  dry,  since  the  purpose  of  drainage  Is  to  make  things  dry;  so  you,  In 
the  generosity  ot  your  hearts,  will  have  to  bear  with  me  In  the  preBentatlon 
of  a  few  plain,  pertinent  facts  regarding  a  very  vital  element  in  this  truly  great 
work  of  turning  the  waste  places  into  paradises  of  plenty  and  beauty. 

It  happens  that  In  the  practice  of  law,  a  very  large  portion  of  my  time  and 
attention  is  In  connection  with  municipal  bonds  in  North  Carolina,  and  has 
been  for  some  time.  It  is  an  open  secret  that  drainage  bonds,  as  Issued  in 
North  Carolina,  are  the  least  desirable  of  all  such  securities,  and  for  the  good 
of  the  work  throughout  the  State,  some  remedy  for  this  should  be  found. 
Unfortunately  there  1b  not  much  business  attention  given  to  the  Qnanclal  end 
of  a  drainage  project,  and  hence  a  good  part  of  the  money  is  thrown  away. 
For  one  thing,  there  is  usually  a  great  effort  to  sell  the  bonds  at  a  high-sound- 
ing price,  and  not  enough  attention  Is  given  to  the  more  Important  point  of 
getting  the  beet  and  the  cheapest  contractor  to  do  the  work.  There  Is  little 
system  about  the  whole  business,  and  lack  of  system  means  direct  loss  In  any 
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The  difficulty  about  the  bonds  Is  the  low  aaaeeiKd  Talu&tlon  back  of  them. 
The  ultimate  Inyeetor  Id  Mcurltles  muit  know  from  the  financial  statement 
that  his  Investment  le  not  only  safe  hut  absolutely  and  unquestionably  pertect. 
The  usual  baaie  of  valuing  secuTltles  Is  that  the  total  honded  debt  against 
any  district  should  not  exceed  ten  per  cent  of  the  asaeseed  valuation;  the  usual 
drainage  district  aa  compared  to  this  hae  a  debt  of  anywhere  from  25  per  cent 
to  100  per  cent  of  the  assessed  valuation.  In  the  usual  course  of  the  bond 
business  this  class  of  securities  cannot  be  handled. 

The  first  remedy  ever  suggested  was  that  the  owners  of  the  low-landa  should 
Include  In  the  district  their  whole  farms.  This  is  Impracticahle  for  two 
reasons:  first,  it  would  he  an  unequal  burden  on  the  basis  of  the  benefits  of 
the  drainage;  and  second,  it  would  increase  the  opposition  on  the  part  of  the 
few  objectors  who  nearly  always  try  to  prevent  the  improvement. 

A  second  suggestion  la,  that  after  the  drainage  district  is  formed  the 

property  Inside  of  It  should  be  re-assessed  at  a  high  valuation,  so  as  to  make 

the  assessed  value  at  least  five  times  the  amount  of  the  debt.    The  objection 

.  to  this  is  that  the  Increased  .assessment  would  apply  as  well  to  all  other  taxes 

as  to  the  drainage  tax.    For  this  reason  this  suggestion  Is  impracticable. 

There  remains  only  two  poesible  recourses,  and  theae  are  two  methods  of 
one  general'  Idea,  and  It  should  have  your  most  earnest  consideration.  The 
main  idea  Is  that  the  county  assume  the  obligation  of  the  debt.  Let  the  drain- 
age district  be  named  numerically  according  to  the  county  in  which  it  Is 
located.  Model  the  bond  provision  after  the  State-wide  road  bond  law.  and 
have  the  bonds  issued  and  sold  and  signed  by  the  county  commissioners,  and 
the  taxes  levied  and  the  interest  and  principal  paid  by  the  county  commia- 
sloners.  The  county  in  this  law  can  aaaume  the  guarantee  of  the  debt,  and 
this  will  result  in  making  it  a  direct  obligation  of  the  county,  and  all  the 
dealings  on  the  part  of  the  bondholder  will  be  with  the  county,  and  he  will 
have  nothing  to  do -with  local  district  offlcials.  The  other  method  In  the  same 
general  Idea  is  for  the  county  to  take  up  the  drainage  bonds  and  Issue  direct 
county  bonds  in  place  of  them,  holding  the  drainage  bonds  as  aecurlty.  The 
first  suggestion,  however,  la  undoubtedly  the  better  one. 

What  would  be  the  result?  It  can  best  be  told  by  comparison.  I  pereonally 
know  an  owner  of  land  inside  a  drainage  district  who  has  money  out  at 
interest  at  6  per  cent.  If  he  paid  taxes  on  that  money,  his  net  income  from 
It  is  about  5  per  cent,  together  with  the  risk  of  loss  and  the  annoyance  of 
attending  to  a  private  loan.  The  same  man  as  part  of  the  drainage  district  la 
at  the  same  time  paying  S  per  cent  interest  on  the  outstanding  debt  against 
the  district,  though  the  debt  is  a  public  one  and  safe  and  free  from  annoyance; 
and  he  Is  a  good,  common-sense  business  farmer. 

The  drainage  bonds,  on  account  of  the  very  low  assessed  valuation,  were 
sold  at  ninety  cents  on  the  dollar.  They  bear  S  per  cent  Interest  and  average 
five  years.  The  real  interest,  therefore,  paid  on  the  money  actually  received 
is  3  per  cent,  and  the  bonds  are  practically  free  from  taxation.  While  not 
legally  exempt  from  taxation,  yet  I  would  not  like  to  depend  for  a  living  on 
the  taxes  paid  on  the  millions  and  millions  of  dollars  of  such  bonds  now 
outstanding  against  different  bond  districts  In  North  Carolina. 

If  the  county  in  which  my  Friend  lives  should  do  Its  full  duty  it  would  make 
my  friend  list  his  solvent  credits  at  their  full  value  and  pay  taxes  on  them,  and 
then  it  would  asaume  the  obligation  of  the  drainage  bonda  and  take  the  re- 
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8pons!blllt7,  which  It  could  do  without  an;  possibility  of  loss.  The  result 
would  be  a  benefit  to  ever;  one  concerned,  eTen  to  the  county  itself.  The 
drainage  dletrict  would  be  the  most  beneQted,  because  it  would  sell  those 
same  6  per  cent  bonds  at  a  good  premtuin,  and  thus  add  about  16  per  cent 
to  the  amount  of  actual  work  done  for  the  same  money,  and  do  one  would 
lose  anything.  This  is  what  I  call  buslneBS  methods  in  public  office,  and  It  Is 
a  method  that  should  preyail  everywhere. 

Two  Ideas  have  been  advanced  along  this  line  that  are  plainly  erroneous. 
One  Is  that  the  drainage  project  cannot  be  aided  by  the  county  because  of  Its 
being  In  the  nature  of  a  private  enterprise.  Among  lawyers,  at  leaat,  that 
idea  is  too  far  afield  even  for  dlscnssion,  as  there  simply  Isn't  any  doubt  at  all 
about  drainage  bonds  being  public  Just  as  much  as  any  other  bonds;  and  the 
county  or  the  State  can  guarantee  any  or  all  of  tbem  if  It  will,  and  1  have 
yet  to  hear  of  any  reason  why  It  should  not  do  so.  The  other  erroneous  idea 
Is  that  the  situation  could  be  helped  by  making  the  bonds  redeemable  at  any 
time  at  the  convenience  of  the  district  This  not  only  would  not  help,  but 
would  further  depreciate  the  value  of  the  bonds. .  The  term  of  years  as  It  Is 
Is  very  short  for  a  security  which  is  bought  as  a  permanent  Investment,  and 
the  suggested  change  would  make  them  considered  as  one-year  bonds,  as  they 
could  be  taken  up  that  way  if  desired.  The  term  of  years  as  now  prescribed 
is  short  enough,  and  If  the  bonds  could  be  guaranteed  by  the  county  as  advo- 
cated, It  would  still  further  add  to  the  value  to  Increase  the  term  to  fifteen 
years  or  even  twenty.  However,  this  should  not  be  done  without  the  guarantee 
by  the  county. 

It  has  been  well  said  and  often  said  that  "the  shoemaker  should  stick  to  his 
last,"  and  It  is  well  to  remember  this  In  connection  with  revising  or  amending 
any  law.  It  should  be  done  only  by  those  who  know  what  they  are  doing, 
and  what  they  want  to  do,  and  how  to  do  It.  The  drainage  law  should  be 
handled  by  men  who  know  the  drainage  law,'  A  careful  comparison  of  the 
North  Carolina  law  with  those  of  other  States  convinces  me  that  our  law  Is  the 
best  working  law  of  them  all.  Perhaps  it  needs  some  changes,  but  It  Is  better 
to  leave  It  as  It  la  than  to  have  amendments  tacked  on  to  It  by  a  legislator 
who  knows  nothing  of  the  law  except  the  one  little  hobby  that  happens  to  be 
In  his  mind. 

The  drainage  work,  as  represented  in  this  Association,  Is  a  great  and  useful 
frork.  It  Is  true  work,  because  It  Is  creative.  It  Is  making  new  wealth  In 
our  State,  and  therefore  benefiting  all  the  people.  The  whole  people  should 
be  Interested  In  any  movement  that  tends  to  produce  wealth,  and  the  new 
generation  In  North  Carolina  will  took  for  leadership  to  the  leaders  who 
stand  upon  these  principles  and  really  lead  the  fight  for  .better  economic 
conditions  tor  the  whole  State  and  the  whole  people. 

DiHtrs.sioN*  OF  NoETii  Carolina  Deainaok  Law 

Br.  Pratt:  I  am  not  going  to  try  to  make  many  suggestions  in  regard 
to  tlie  amendments  or  cliangos  to  the  Xorth  Carolina  Drainage  Law.  I 
want  to  go  back  a  little  bit,  to  1909,  when  the  drainage  law  was  passed, 
and  answer  to  a  certain  extent  eertain  questions  that  were  raised  by  Mr. 
Small.     I  am  going  to  ask  a  question  myjelf,  and  then  answer  it.     How 
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was  the  drainage  law  passed  in  1909 !  If  ;ou  could  take  the  drainage 
law  aa  we  published  it  after  the  General  Assembly  of  1909  adjourned, 
you  would  find  that  there  was  not  a  single  change  in  any  section  of  that 
law  from  the  time  that  it  was  introduced  until  it  was  passed  and  ratified 
by  the  General  Assembly  of  1909.  Wot  a  single  amendment  was  made 
to  any  section  of  the  original  law  as  it  was  introduced  into  the  General 
Assembly  of  1909.  How  was  that  done!  It  was  because  the  North 
Carolina  Drainage  Association  got  back  of  that  law,  went  to  Kaleigh, 
not  only  three  or  four  men  (as  Mr.  Small  said,  three  or  four  men  stayed 
there  all  the  time)  at  the  hearings  before  the  Committee  of  the  House, 
but  there  were  at  least  twenty  or  twenty-five  members  of  the  North 
Carolina  Drainage  Association  to  back  up  the  hill  after  it  had  been 
introduced.  Our  chief  fight  came  in  the  House.  As  I  remember  it, 
ihefs  were  twenty-nine  amendments  suggested  to  that  bill,  and  each  one 
of  them  was  voted  down.  "When  they  finally  got  to  the  ninth  or  tenth 
amendment  it  got  to  be  a  laughing  matter.  It  was  because  this  Associ- 
ation realized  the  value  and  need  of  that  drainage  law,  and  the  Legisla- 
tive Committee  of  this  Association,  composed  of  some  of  the  very  best 
lawyers  in  North  Carolina  who  were  interested  in  North  Carolina  and 
in  drainage  work,  spent  months  and  months  drafting  and  redrafting 
that  drainage  law,  to  make  it,  as  far  as  they  could,  the  most  effective 
drainage  law  that  could  be  obtained  for  the  State  of  North  Carolina. 
Representing  your  Association,  they  went  before  the  General  Assembly 
of  1909  and  told  them  through  your  committee  that  they  did  not  believe  it 
was  possible  for  the  General  Assembly  of  North  Carolina  to  give  to  this 
bill  more  thought  in  the  sixty  days  they  were  there  than  these  people  had 
given  to  it  in  months  of  work.  So  it  was  passed  as  it  was  presented.  We 
were  able  to  convince  the  committee  of  the  House  that  that  law  was  in 
the  interest  of  the  people  in  the  drainage  sections  of  the  State,  and 
that  they  wanted  and  needed  it  as  it  stood.  In  1911  we  passed  a  few 
amendments.  Certain  ones  were  suggested,  but  we  did  not  have  the  same 
backing  of  the  Association  as  in  1909.  The  Association  felt  that  the 
drainage  work  would  take  care  of  itself,  because  already  the  drainage 
law  was  passed.  But  what  I  have  been  working  for  ever  since  is  to  get 
this  Aasociation  in  such  standing  throughout  North  Carolina  as  to  make 
the  people  and  legislators  realize  that  what  they  demand  passed  as 
amendments  to  this  drainage  law  are  for  the  best  interests  of  the  drainage 
work  in  the  State.  It  is  just  as  bad  for  the  North  Carolina  Drainage 
Law  to  be  amended  without  our  su^^stions  as  it  is  not  to  pass  the 
amendments  that  we  recommend,  and  I  believe  if  you  could  put  back 
of  this  Association  the  same  force  and  determination  that  we  had  in 
1909,  we  could  convince  any  General  Assem1)ly  that  this  Association 
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kuow8  what  is  needed  in  regard  to  amendments  to  the  North  Carolina 
Drainage  Law.  I  mean  the  State  Drainage  Law;  we  tave  nothing  to  do 
with  the  local  drainage  lawa.  There  are  two  or  three  members  of  the 
General  Aaaembly  of  1915  here  today,  one  from  Robeson  and  one  from 
Durham  County,  who  were  in  the  House.  They  will  probably  remember 
that  we  had  drawn  up  through  our  Legislative  Committee  certain  amend- 
ments to  be  presented  to  this  Legislature.  They  were  introduced  into 
the  House,  went  before  the  Drainage  Committee,  and,  if  I  remember 
correctly,  there  were  several  on  that  Drainage  Committee  who  were 
anything  but  favorable  to  the  drainage  work  in  North  Carolina,  and  that 
committee  began  at  once  to  try  to  pick  to  pieces  and  amend  and  change 
the  proposed  amendments  of  this  Association,  and  it  looked  as  though 
nothing  would  go  through  as  proposed  by  the  Association.  It  was 
finally  thought  best  not  to  try  to  pass  anything  rather  than  to  pass  the 
amendments  that  were  being  proposed  by  the  committee  of  the  Legis- 
lature. The  point  I  want  to  bring  out  is  this :  that  if  we  had  had  last 
year,  before  the  Legislature  of  1915,  the  same  backing  and  determination 
to  have  our  amendments  passed  as  we  bad  in  1909,  when  the  drainage 
law  itself  was  passed,  they  would  have  been  passed,  because  we  could 
have  gone  before  the  committee  and  impressed  them  with  the  necessity 
for  this  law  and  the  strength  of  its  backing.  There  was  one  amendment 
that  passed  which  was  not  recommended  by  the  Association.  This 
amendment  was  introduced,  and  by  the  time  it  came  out  and  was  rati- 
fied, instead  of  doing  as  it  was  supposed  to  do  and  amend  section  11, 
it  repealed  section  2.  That  was  taken  up  to  the  Supreme  Court,  and 
it  was  decided  that  without  question  section  11  was  the  one  to  be  repealed. 

The  point  I  want  to  bring  out  is  that  if  we  are  going,  as  an  Associ- 
ation, to  try  to  have  the  tnfiuence  that  we  ought  to  have  in  framing 
legislation  regarding  the  North  Carolina  Drainage  Law,  we  have  got 
to  get  together  in  larger  numbers  than  we  are  here  today.  We  have  got 
to  go  to  Raleigh  and  work  for  these  proposed  amendments. 

Mb.  Thompson:  Whatever  we  decide  on,  it  is  very  hard  to  get  it 
enacted  into  law.  Before  we  adjourn  I  hope  we  will  have  some  concrete 
plan  presented  that  will  insure  a  large  attendance  over  at  Raleigh. 

Ms.  Johnson  :  I  am  frank  to  say  that  the  gentleman  who  preceded 
me  could  have  said  all  I  know  to  say  about  this  drainage  law.  I  can 
only  emphasize  some  of  the  points  that  have  already  been  mentioned 
by  telling  about  the  actual  application  to  our  district.  The  most  vital 
objection  to  our  law  aa  it  stands  now  is  the  lack  of  any  provision  for 
releasing  the  land  that  has  been  sold.  I  will  mention  one  instance.  In 
our  district  we  have  one  tract  of  land  which  is  put  down  to  a  man  named 
Luther  Lynn,  and  there  are  now  sixteen  different  people  who  own  an 
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intereat  in  that  land.  Last  year  Mr.  Lynn  went  to  the  sheriff  to  pay 
his  taxes,  and  he  was  told  that  he  had  90  acres  on  which  to  pay  tax. 
Tlie  sheriff  was  compelled  to  say,  "I  cannot  release  you  from  the  payment 
of  this  small  sum,  because  the  payment  is  so  much  and  ia  based  on  90 
acres  of  land."  I  own  an  intereat  in  this  land,  and  I  offered  to  pay  my 
part  to  the  sheriff,  and  in  looking  over  his  books  he  found  I  had  no 
interest  whatever,  aftd  therefore  he  refused  to  give  me  a  receipt.  A 
number  of  others  did  likewise;  and  to  this  day  the  matter  is  unsettled, 
and  it  looks  as  if  we  will  have  litigation  in  the  end,  because  the  whole 
tract  was  sold  to  settle  this  one  small  claim.  It  is  my  idea  that  once 
a  year  prior  to  the  tim«  when  the  sheriff  collects  these  drainage  taxes, 
that  the  books  shall  either  be  remade  entirely  or  revised  in  such  a  manner 
that  the  present  owner  of  each  tract  of  land  shall  be  stated  on  that 
book,  always  keeping  in  mind  the  revenuts  of  the  whole  number  of  acres 
and  the  total  tax  in  accordance  with  the  bonds  already  issued.  It  is  my 
opinion  that  the  chairman  of  the  drainage  district  is  the  one  with  whom 
this  change  should  be  regbtered;  but_it  does  not  matter  who  does  it; 
somebody  should  be  designated  to  make  this  change. 

In  connection  with  this  revision  of  the  law,  there  is  another  point 
which  has  not  been  mentioned.  You  know  that  one  type  of  land  may 
be  assessed  in  five  different  classes.  Now,  there  is  no  physical  marking 
on  the  drainage  map  to  show  these  different  classes,  and  there  is  no 
reference  in  the  tax  assessments  to  the  different  classes  under  which 
one  body  of  land  is  placed ;  that  is,  which  part  is  Class  A  and  which  part 
is  Glass  E.  Naturally,  a  man  who  has  bought  land  out  of  a  tract 
having  these  various  classifications  wants  to  believe  that  he  has  bought 
the  lowest  class  land,  and  it  is  absolutely  essential  that  some  one  have 
charge  of  this  work  and  know  into  what  class  this  land  is  placed.  There 
should  be  some  physical  mark  on  the  map  showing  exactly  where  these 
classes  are  located.  It  would  be  more  expensive  to  do  this,  and  will 
take  more  engineering,  but  I  am  satisfied  that  in  the  end  it  will  give 
more  satisfaction. 

The  election  of  commissioners  is  provided  for,  but  as  Mr.  Small  has 
well  said,  there  is  no  term  of  office  fixed,  there  ia  no  provision  by  which 
a  commissioner  can  resign,  be  removed,  or,  in  case  he  quits  anyhow, 
another  be  elected.  I  believe  their  term  of  office  should  expire  at  some 
definite  time,  and  provision  be  made  for  others  to  be  elected.  As  to 
the  compensation  for  the  commissioners,  we  cannot,  I  believe,  fix  a 
compensation  for  all  the  districts,  because  the  chairman  of  some 
district  may  have  a  great  deal  more  work  to  do  than  others;  but, 
generally  speaking,  the  chairman  is  the  man  who  has  the  most  to  do, 
and  is  the  one  who  should  be  paid.     I  believe  if  the  commissioners  were 
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paid  for  their  work  they  Tould  take  more  interest  in  the  work  than 
they  do  now.  Tou  see,  as  the  matter  stands  now,  the  commissionera 
have  to  serve  whether  they  would  or  not,  and  are  not  allowed  any  com- 
pensation for  the  time  spent  on  this  work.  They  take  this  attitude, 
"You  people  got  us  into  this  thing;  you  ought  to  get  us  out." 

I  want  to  say  that  I  would  have  been  willing  to  corajo  ail  the  way  to 
Greensboro  to  hear  the  fine  words  Mr.  Small  said  about  me,  because 
I  have  had  to  contend  with  everything  except  lynching  in  connection 
with  the  drainage  work  in  our  section.  It  gives  me  great  pleasure  to 
say,  however,  that  barring  this  one  trouble  in  the  listing  of  taxes,  almost 
every  person  in  our  three  districts  has  become  reconciled,  and  I  believe 
that  if  the  question  were  puE  today  there  would  not  be  three  persons 
who  would  eliminate  the  whole  thing  and  go  back  to  where  we  were 
three  years  ago.  | 

I  have  attended  several  sessions  of  the  Legislature,  and  have  been 
a  member  a  number  of  times  of  a  Drainage  Committee,  and  I  do  not 
think  that  our  lawmakers  are  antagonistic  to  our  drainage  law;  but  th^y 
do  not  understand  it,  and  we  have  not  taken  the  trouble  we  should  to 
educate  them.  I  believe  it  is  our  duty  to  educate  our  lawmakers,  to  show 
them  the  value  of  this  drainage  law,  and  to  show  them  the  necessity  for 
certain  amendments  which  we  think  are  necessary  to  make  the  law  more 
effective;  and  so  I  think  this  Legislative  Committee  of  our  Association 
must  take  the  time  to  properly  formulate  these  amendments  that  we  need, 
and  properly  present  them  to  the  Legislature. 

Mr.  Fulleeton,  representing  Tilotson  &  Wolcott  Company,  Clevelatid, 
Ohio:  I  do  not  know  that  I  can  add  much  to  what  has  been  said.  I  agree 
thoroughly  with  Mr,  Craven  in  regard  to  what  he  says  about  the  bonds 
and  the  profits  that  the  bond  dealers  have  to  make  as  distributed  over 
a  period  of  years.  In  regard  to  making  the  bonds  more  salable,  his 
idea  of  making  them  county  obligations  would  be  very  good  if  it  can 
be  carried  out.  I  think  there  would  be  a  good  deal  of  opposition  to  this 
in  the  counties.  It  would  make  the  bonds  m!ore  salable,  however.  It 
ia  done  in  Florida  and  Tennessee.  They  are  not  exactly  county 
obligations,  but  they  are  signed  by  county  officials,  who  guarantee  the 
collections,  and  they  are  levied  the  same  as  other  taxes,  by  the  same 
officials.  These  bonds  are  better  thought  of  than  the  bonds  which  are 
put  out  by  the  commissioners.  That  is,  have  the  county  officials  sign 
the  bonds  and  take  care  of  the  collections.  In  that  way  I  think  it  is 
a  matter  that  could  be  gotten  through  with  the  people.  I  think  you 
have  a  very  good  law  as  it  stands.  Of  course,  if  you  were  to  include 
the  uplands,  it  would  increase  the  value  of  the  bonds;  but  I  believe 
it  would  be  almost  impossible  to  do  that. 
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Me.  Thompson  :  "We  have  found  tiat  if  we  tie  up  some  of  the  other 
land  in  the  bond,  that  is,  some  of  the  land  adjacent  to  the  creek  bottoms, 
that  we  have  a  better  bond  because  of  it. 

In  connection  with  the  point  Dr.  Pratt  brought  out,  about  bringing 
matters  before  the  Legislature  in  a  favorable  way,  it  is  suggested  that 
we  might  have  a  midwinter  meeting  in  Raleigh.  I  believe  if  we  could 
get  a  meeting  of  the  Association  at  that  time,  we  would  be  able  to  get 
wbat  amendments  we  wanted  put  through,  and  I  believe  that  we  ought 
to  give  Dr.  Pratt  more  support. 

Mr.  Suall:  I  think  every  suggestion  seriously  made  ought  to  be 
seriously  considered.  I  was  very  much  impressed  by  the  suggestion  of  Mr. 
Craven,  supplemented  by  the  suggestions  of  Mr.  Fullerton.  The  point 
made  by  Mr.  Craven  that  the  solvency  of  the  bonds  would  be  very  greatly 
increased  if  made  the  obligation  of  the  county  is  unquestionably  correct; 
but  the  only  trouble  is  in  giving  it  this  obligation.  I  will  point  out  one 
or  two  defects. 

Hj  observation  has  been  that  frequently  in  the  legal  proceedings 
for  the  establishment  of  districts  the  lawyer  representijig  the  district 
has  not  been  careful  to  observe  all  the  requirements  of  the  law,  the 
result  being  that  when  a  certified  copy  is  made  of  the  record  and  sent 
to  the  attorney  of  the  proposed  purchaser  of  the  bonds,  usually  some 
banking  house,  it  is  referred  to  some  attorney  who  has  made  a  specialty 
of  the  study  of  not  only  drainage,  but  all  other  classes  of  municipal 
bonds,  or  sub-agencies  of  the  State.  He  has  full  knowledge  of  the  law, 
having  it  before  him,  and  having  studied  it  with  a  critical  and  trained 
eye,  he  observes  whether  the  law  has  been  literally  complied  with,  and  if 
it  has  not  been  in  all  respects,  be  will  make  a  note  of  it,  and  ordinarily 
will  pass  unfavorably  upon  the  bonds  because  the  law  has  not  been 
literally  observed.  I  have  even  observed  instances  of  this  kind,  where 
the  local  attorney  representing  the  district  bad  failed  to  observe,  or  the 
record  had  failed  to  disclose,  that  a  certain  direction  of  the  law  had  been 
observed.  The  local  attorney  had  said  that  according  to  some  decision 
of  the  Supreme  Court  of  North  Carolina  it  is  presumed  to  be  done. 
A  bond  attorney  is  not  content  with  that;  he  wants  the  record  to  say 
that  the  law  has  literally  been  observed.  Now,  coming  to  my  point: 
If  in  this  way  a  drainage  district  is  established,  bonds  are  issued,  and 
the  bonds  are  turned  over  by  provision  of  law  to  the  county  treasurer 
to  collect,  and  the  county  issues  its  bonds,  say  at  5  per  c^t  in  lieu  of  the 
6  per  cent  bonds  of  the  drainage  district,  the  county  getting  that  profit 
of  1  per  cent  for  its  assumption  of  the  liability,  this  condition  would 
probably  result,  that  the  county  would  not  have  been  as  careful  in 
examination  of  the  law  to  see  that  the  latter  has  been  complied  with  as 
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thia  trained  attorney,  and  it  may  be  that  there  would  be  such  a  serious 
difficulty  in  the  establishment  of  that  district  as  to  impair  the  validity 
of  the  bond  of  the  drainage  district.  Now,  if  the  county  attorney 
would  be  as  critical  in  his  examination  of  the  records  as  the  bond 
attorney,  he  would  be  charged  with  being  over-critical,  fault  would  be 
found  with  him,  and  he  would  have  a  very  diffiicult  task  before  him. 
If,  on  the  other  hand,  the  record  was  not  critically  observed,  and  some 
vital  defect  overlooked,  and  there  should  be  a  default  in  the  payment 
of  any  drainage  taxes,  and  the  county  should  institute  proceedings  to 
compel  the  payment  of  the  drainage  taxes,  you  could  not  rely  upon  the 
fact  that  because  this  was  being  done  by  the  county,  some  landowner 
would  not  take  advantage  of  that  defect.  He  would  go  to  some  smart 
lawyer  who  would  tell  him  that  the  validity  of  the  bond  issue  could 
be  successfully  combated,  and  there  might  be  an  instance  where  the 
county  would  be  liable  for  its  own  bonds,  and  yet  not  be  able  to  indemnify 
itself  for  this  expenditure  out  of  the  bonds  of  the  district.  If  we  had 
some  method  by  which  the  same  critical  knowledge  and  trained  study  of 
the  record  of  the  district  could  be  made  as  at  present  by  some  of  these 
trained  attorneys  in  the  cities,  the'  situation  would  be  different. 

I  have  just  put  a  practical  defect  before  you,  which  I  am  sure  Mr. 
Craven  will  appreciate  as  well  as  any  of  you ;  so  that  it  may  be  we  will 
have  to  adopt  the  suggestion  made  by  Mr.  Fullerton :  that  is,  have  the 
bondd  issued  or  rather  assigned  by  the  officials  of  the  county,  and  then, 
as  he  says,  an  assessment  collected  by  the  officials  of  the  county,  to  be 
turned  over  to  the  bond  dealers,  and,  as  suggested,  the  taxes  collected  by 
the  same  official  who  collects  the  State  taxes ;  the  treasurer  of  the  county 
would  be  ex  officio  treasurer  for  the  district.  This  seems  to  me  about  as 
far  as  we  could  safely  go  at  this  time,  and  we  would  have  to  change 
the  law  ao  that  the  bonds  could  be  assigned  to  the  county  commissioners. 

Mk.  ALBXANnBS:  There  ie  one  point  right  along  where  Mr.  Small 
waa  talking.  In  orgainizing  a  district  in  Forsyth  County,  I  su^ested 
to  them,  to  let  the  county  stand  behind  the  bonds  to  make  them  more 
salable.  They  framed  a  bill  at  the  last  Legislature,  and  started  to 
introduce  it,  and  were  scared  off  in  some  way.  They  were  told  that 
something  conflicted  with  the  Constitution  of  the  State;  that  it  was 
not  constitutional  for  a  county  to  stand  for  a  private  enterprise.  If  that 
be  the  case,  it  would  not  be  possible  to  do  this. 

Mr.  Small:  I  think  the  formation  of  a  drainage  district  implies 
subjecting  private  property  to  public  use  sufficient  to  take  drainage 
bonds  oiit  of  the  class  of  private  enterprise. 

Mb.  Alexardbr:  Another  point  is  about  bringing  in  hill  land.  A 
good  many  districts  in  the  Piedmont  section,  which  have  gone  as  much 
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as  a  half-mile  from  the  edge  of  the  bottom-laiKl,  take  in  the  hill-land  for 
the  benefit  to  the  bonds.  We  think  that  land  is  benefited  from  the  stand- 
point of  health.  In  other  districts  we  have  gone  a  half-mile  from  the 
stream,  and  in  others  we  take  an  acre  of  hill-land  for  each  two  or  three 
acres  of  bottom-land,  go  that  it  will  not  work  a  hardship.  We  have 
an  understanding  that  that  is  to  make  the  bonds  more  salable.  It 
does  not  cost  the  individual  any  more,  but  we  put  the  land  in  to  guarantee 
the  bonds.  A  case  has  been  carried  to  the  Supreme  Court  in  Georgia 
where  an  equal  acreage  was  taken  in. 

Mb.  Small:  The  highlands  adjacent  to  the  lowlands!  The  man  who 
owns  the  highlands  is  in  a  position  where  the  water  must  flow  from  his 
land  to  the  lowland.  He  is  known  as  the  dominant  owner,  and  the 
man  in  the  lowland  is  the  servient  owner.  Is  there  any  right  in  law 
for  the  man  above  to  put  his  water  through  the  bottom-Jand  in  order  to 
reach  the  common  exit,  without  paying  compensation !  In  other  words, 
is  not  the  owner  of  the  bottom-land  entitled  to  some  rights  in  the  matter? 
[There  followed  a  discussion  among  several  as  to  the  relative  legal 
rights  or  moral  rights  of  the  dominant  and  servient  owners  of  land, 
which  was  not  taken  down.] 

THUB8DAT,  NOTEXBEH  SI— Hormlnf  S«ssloi 

The  meeting  was  called  to  order  by  the  President,  Mr.  P.  H.  Johnson. 

Mk,  JoHHSoir :  I  notice  several  representatives  of  railroads  present, 
and  I  am  sure  we  will  be  glad  to  hear  from  some  of  them.  I  take  pleasure 
in  presenting  Mr.  E.  £.  Hunter  of  the  Seaboard  Air  Xine  Railway. 

Mb,  Huntkk:  Mr.  Chairman  and  GeiUlemen  of  the  Convention:  I 
want  to  make  the  statement  that  this  is  the  first  attempt  I  have  ever 
made  to  speak  in  public,  and  when  I  presented  my  credentials  I  stated 
that  I  hoped  I  would  not  be  called  upon.  Our  people,  of  course,  are 
vitally  interested  in  this  drainage  question.  Our  President  and  Vice 
President  express  their  regrets  that  they  are  not  able  to  be  here  in  person. 
We  have  recently  organized  a  Land  and  Industrial  Department,  which 
is  especially  interested  in  the  drainage  question,  and  wants  to  take  a 
much  more  active  part  than  £ver  before.  Kecently  our  President  went 
to  Wilmington,  and  I  rode  back  with  him  as  far  as  Hamlet;  passing 
back  from  Wilmington  to  Lumberton,  he  asked  me  why  the  country 
had  not  been  developed.  I  told  him  that  I  could  answer  his  question 
in  one  word,  and  that  is  drainage.  Our  newly  appointed  Developing 
Agent,  Mr.  Hamner,  has  also  had  considerable  correspondence  with  me 
relative  to  this  drainage  development.  I  am  confident  that  under  his 
direction  the  Seaboard  will  take  a  much  more  active  part  in  drainage 
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work  than  ever  before,  because  we  appreciate  now  that  this  is  a  vital 
question  to  the  railroads,  as  well  as  the  landovraers  of  the  State. 

Me.  Johnson  :  Dr.  Pratt  very  kindly  called  ray  attention  to  the  fact 
that  we  have  another  representative  of  a  railroad  here.  I  am  indeed 
glad  that  the  Southern  Railway  has  manifested  sufficient  interest  in  this 
work  to  send  a  representative.  I  cannot,  for  the  life  of  me,  see  why 
any  railroad  which  penetrates  any  section  of  counlrj  where  drainage 
is  so  essential  as  it  is  in  most  of  eastern  North  Carolina — I  say  I  cannot 
see  why  they  should  not  regard  the  fostering  of  this  drainage  work  as 
one  of  their  greatest  achieTements. 

As  I  stated,  the  Southern  Railway  has  a  representative  here,  and  it 
is  with  great  pleasure  that  I  present  Mr.  Williams,  who  represents 
Mr.  Harrison  of  that  road. 

Mb.  Williams:  Mr.  President  and  Gentlemen:  As  I  told  Dr.  Pratt 
when  I  came  here  yesterday  morning,  drainage  is  something  I  know 
very  little  about,  and  I  have  been  here  listening  and  learning,  and  I  have 
found  tho  proceedings  very  instructive.  I  do  not  know  that  I  can  say 
much  more.  I  cannot  say  anything  that  would  enlighten  you  who  are 
experienced  in  the  subject,  but  I  just  want  to  say  that  I  am  very  glad 
to  have  been  here,  and,  as  you  all  know,  the  Southern  Railway  Company 
is  vitally  interested  in  everything  that  tends  to  develop  the  territory 
which  it  traverses.  It  is  in  a  way  a  selfish  interest,  because  the  business 
that  the  company  depends  upon  comes  from  the  development  of  the 
territory,  but  the  benefits  come  first  to  the  people  who  live  in  the  territory 
and  afterwards  to  the  railroads,  in  the  way  of  increased  traffic.  I  will 
say  again  that  I- am  very  glad  to  have  been  here,  and  wish  the  Drainage 
Association  of  North  Carolina  every  success.  I  would  say  that  the 
agents  of  our  company  are  working  for  farm  development  in  the  South, 
and  reports  show  that  they  are  advising  people  on  that  subject,  especially 
in  the  matter  of  tile  drainage  in  the  drainage  of  individual  farms. 

Mk.  Johnson  :  The  object  of  this  Association  ia  not  so  much  to  pro- 
mote the  drainage  of  the  individual  farms;  the  primary  object  of  the 
Convention  is  to  promote  an  interest  in  the  general  drainage  of  the 
whole  State.  About  seven  or  eight  years  ago  I  was  persuaded  to  sow 
some  rye  in  my  cotton  when  I  laid  it  by ;  the  next  year  I  was  persuaded 
to  sow  some  in  my  hay  patches  when  I  cut  my  pea-vine  hay.  I  just 
sowed  a  little,  and  it  did  so  well  that  the  next  year  I  sowed  a  great  deal 
more.  I  saw  the  success  that  some  one  else  had  attained  in  this,  and 
I  wanted  to  try  it.  It  is  the  same  way  in  carrying  out  the  schemes, 
for  drainage,  and  especially  for  tile  drainage.  If  one  man  tries  it  and. 
is  successful,  then  others  will  see  bis  success,  and  are  apt  to  take  it  up. 
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This  Association  had  been  so  successful  in  draining  swamp  lands 
that  last  year  we  decided  to  attach  another  feature  to  our  drainage  work. 
In  pursuance  of  this  plan,  we  elected  in  Belhaven  a  Vice  President  whose 
duty  it  was  to  take  charge  of  this  work,  and  I  refer  to  tile  drainage. 
Even  in  our  swaini>-land  districts  it  is  becoming  more  and  more  apparent 
that  open  ditches,  that  is,  lateral  ditches,  are  costly  and  useless,  and  it  is 
the  purpose  of  this  Association  in  the  future  to  endeavor  to  promote  an 
interest  throughout  the  State- in  tile  drainage,  and  we  were  fortunate  in 
securing  for  our  Vice  President  a  gentleman  who  has  had  large  experi- 
ence in  this  particular  kind  of  work,  and  his  knowledge  of  this  work 
is  so  far  superior  to  mine  that  I  feel  it  would  he  superfluous  for  me  to 
do  anything  further  than  to  present  him,  and  let  him  take  charge  of  the 
Convention  this  morning.  I  now  take  pleasure  in  presenting  Professor 
M.  E.  Sherwin,  who  will  preside  over  this  meeting  and  present  the  tile 
drainage  work. 

General  Dibcussion  Rblating  to  Drainage  .Woek 
Pbotebsob  U.  E.  Sherwik  prealdinc 
Professor  Sherwin:  Gentlemen,  I  am  going  to  forego  any  maiden 
Vice  Presidential  speech — for  the  good  of  the  whole  Association.  I  want 
to  say  a  word,  though,  ahout  the  relation  of  tile  drainage,  as  I  see  it,  to 
the  work  of  the  Association.  I  had  no  connection  with  the  Association 
at  the  time  it  was  started.  In  fact,  I  believe  I  was  not  in  the  State  at 
the  time  it  was  started ;  but  when  the  Association  was  organized  I  think 
the  motto  taken  read:  "To  promote  the  drainage  of  swamp  and  over- 
flowed lands."  Now,  that  word  "drainage"  is  a  broad  word,  and  can 
have  many  applications.  It  should  not  be  limited  to  district  drainage; 
but  in  the  beginning  of  the  Association  the  work  was  necessarily  for  the 
drainage  of  large  areas,  so  that  in  North  Carolina  in  many  sections 
district  drainage  necessarily  preceded  tile  drainage.  In  other  words, 
it  was  impossible  to  tile  drain,  or,  as  we  will  say,  completely  drain 
individual  farms  until  these  larger  drainage  projects  had  been  fully 
completed.  I  do  not  wish  to  interfere  with  the  district  drainage  work, 
but  the  time  has  come  when  the  tile  drainage  work  should  take  and  will 
take  a  much  more  important  place  as  a  State-wide  movement  and  as  a 
phase  of  interest  to  the  Association.  I  consider  that  tile  drainage 
is  the  final  drainage  of  the  land,  that  it  necessarily  follows  district  drain- 
age in  any  section  where  district  drainage  is  needed.  There  are  sections 
that  require  district  drainage  where  tile  drainage  is  important,  and  prob- 
ably in  every  section  where  drainage  is  needed  tile  drainage  is  needed  to 
complete  it,  to  put,  as  it  were,  the  final  capstone  to  the  drainage  work  of 
the  State.     I  hope  we  will  see  a  great  development  in  tile  drainage  in  this 
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State,  and  I  hope  that  this  Association  will  be  responsible  for  the  success 
of  this  movfflaent,  and  finally,  when  th«  land  is  drained,  that  this  Associ- 
ation will  got  the  credit,  which  it  will  then  deserve,  for  the  important 
work  which  it  has  undertaken. 

Oar  program  this  morning  will  be  very  slightly  changed  from  that 
as  printed.  .  The  first  number  on  the  printed  sheet,  "Financing  of  Brain- 
age  in  Kelation  to  Federal  Farm  Loan  Banks,"  was  discussed  by  Mr. 
Camp  yesterday  morning.  His  associate  in  that  work,  who  was  also  on 
the  program,  Mr.  Culbreth,  is  not  here;  so  we  will  consider  that  that 
number  was  completed  in  the  yesterday  morning  session.  In  that  con- 
nection I  would  like  to  call  attention  very  briefly  to  the  Ontario  Drain- 
age Law.  The  Province  of  Ontario  several  years  ago  provided  means 
by  which  the  individual  farmers  could  drain  their  lands,  which  is  equal 
in  every  respect  to  the  Federal  Farm  Loan  Act  which  was  recently 
enacted  by  Congress.  The  point  I  wish  to  mention  in  this  regard  is  the 
fact  that  in  Ontario  the  loans  run  a  long  time,  with  privilege  of  payment 
at  any  time,  and  the  actual  cost,  according  to  my  recollection,  Is  seven  ' 
dollars  and  some  cents  annually  for  twenty  years  on  each  hundred 
dollars  borrowed,  making  an  interest  rate,  if  you  figure  it  down  to  the 
Interest  rate  basis,  of  slightly  over  4  per  cent.  That  is  probably  as  good 
an  interest  rate  as  we  will  ever  get  under  our  Federal  Farm  Loan  Act. 

Another  change  in  the  program  will  be  the  moving  up  of  the  subject 
of  "Erosion,"  and  this  will  be  the  first  number  on  our  program  this 
morning.  This  subject  is  one  of  very  great  importance,  as  I  doubt 
not  the  paper  will  bring  out.  This  paper  is  by  Mr.  F.  K.  Baker  of  the 
North  Carolina  Department  of  Agriculture, 

Ebosion  and  Its  Pbbvention 

{Terracing) 

By  F.  R.  Bakek,  DrsinHse  Engin««r 
INTRODUCTION 

Ladies  and  Gentlemen,  JUembers  of  the  North  Carolina  Drainage  AaaotHa- 
tion:  The  history  ot  our  Aesoclatlon  Is  one  of  progress,  adding  new  subjects 
from  time  to  time,  and  I  hope  to  see  In  the  near  Future  departments  established 
to  represent  the  various  detail  subjects  relating  to  drainage,  such  as  glait4ard 
speciflcationt,  comtruction  and  maintenance,  ftnancine,  publicity,  etc.  Last 
year  we  introduced  the  subject  of  tile  drainage.  I  am  now  presenting  a  new 
subject,  one  in  which  the  engineer  and  farmer  have  to  cooperate  In  order  to 
produce  the  best  results, 

DoQbtleas,  the  subject  of  erosion  has  not  been  seriously  enough  entertained 
by  the  engineer;  yet  much  money  Is  expended  each  year  by  govemmenta  and 
many  engineers  are  employed  to  control  problems  whose  eristence  can  be 
traced  to  erosion. 
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GroeioD  Is  very  active  on  the  htU  aolla  of  the  South,  eflp«elftl1r  In  North 
Carolina,  South  Caroltaa,  Oeorgla,  Alabama,  Tennenee,  and  Mlaaouri.  Here 
the  boUb  are  Kenorall?  of  a  eandy  loam,  clarei'  loam,  or  a  sandy-claj  natnre. 
nnderlBld  at  a  depth  of  3  or  <  Inches  by  either  a  stiff  red,  yellow,  or  blue  clay 
that  Is  Imperrlous  to  water. 

They  are  low  In  humus  and  are  of  a  fine-grained  texture.  This  together 
with  the  rolling  nature  of  the  slopes  causes  these  lands  to  be  very  susceptible 
to  erosion.  In  this  way  the  amonnt  of  material  removed  each  year  Is  enor- 
mous. Probably  the  rlvera  of  the  United  autes  carry  over  100,000.000  tons 
of  material  each  year.  It  Is  estimated  that  during  a.  flood  In  the  James  River 
with  a  ID-foot  crest  300,000  cubic  yards  of  material  was  carried  away  In 
twenty-tour  hours.  Even  the  rivers  of  North  Carolina  carry  away  some 
4,000,000  tons  of  soil,  resulting  Id  a  lose  of  over  $2,000,000  annually  to  the 
SUte. 

It  should  be  remembered  that  while  thle  great  amount  of  soil  begins  to 
accumulate  on  the  Individual  farm,  yet  it  ts  transported  to  distant  places  and 
deposited,  thus  Involving  a  study  not  alone  confined  to  the  Individual  tarraer. 
Hence  this  problem  embodiee  three  featuree  of  Importance:  a  national,  an  en- 
gtoeerlog,  and  an  agricultural. 

ITS  tTATIONAI.  FKATUBB 

While  Its  effects  produce  a  serious  national  problem,  yet  the  Government 
at  present  has  very  little  to  do  with  the  control  over  the  causes.  Large 
amounts  are  expended  annually  In  removing  from  our  etreama,  reservoirs, 
and  harboiB  sediment  brought  down  by  the  rivers.  A  part  of  the  silt  and 
sand  fills  the  smaller  streams  and  destroys  the  valley  lands.  T^ls  reduces 
the  run-off  and  carrying  capacity  of  the  streams  and  le  directly  the  cause  of 
floods  that  are  becoming  more  frequent  and  a  menace  to  the  safety  of  our 
people. 

In  navigable  streams  the  deposition  of  silt  causes  a  filling  or  shifting  of  the 
channel  and  the  formation  of  bare,  and  navigation  becomes  hazardous.  In 
some  places  it  le  practically  Impossible  to  maintain  reservoira,  the  capacity 
of  which  are  so  reduced  that  only,  the  fiow  of  the  rivers  are  available  for 
water-power. 

In  almost  every  harbor  the  Qovernment  Is  malntalolng  dredges  that  are 
working  Incessantly  to  keep  the  channels  open,  little  thinking  why  they  have 
to  do  It.  So  It  Is  clearly  seen  that  erosion  Is  truly  a  national  problem,  and  the 
State  and  National  governmente  should  lend  tbelr  energies  In  promoting 
methods  of  prevention  and  make  laws,  if  necessary,  to  prohibit  indiscreet 
and  careless  farming  and  deforestation. 

THB  ENOIlfEGBING  FEATttBE 

This  then  leads  to  a  study  ot  the  principles  involved  In  the  rate  of  run-off, 
transporting  power  ot  running  water,  etc..  which  can  only  be  Intelligently 
Investigated  by  one  grounded  in  mathematics,  experienced  In  gathering 
hydraulic  data,  and  competent  in  deducting  plans  and  formuls  from  the  data 
obtained.  Clearly,  it  needs  no  argument  to  show  the  value  of  an  engineer  in 
preparing  plans  and  estimates  for  bnilding  reservoirs,  tor  devlelng  means 
for  keeping  them  open,  for  establishing  data  on  hydraulics,  and  for  super- 
vising the  operation  of  dredges  in  rivers  and  harbors:  yet  how  often  has  the 
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eii£lD«er  been  called  upon  to  experiment  wtt%  the  prevention  of  erosion,  one 
of  the  chief  canaea  of  most  of  the  trouWeT 

For  man7  years  this  problem  has  been  handled  excluslTely  b;  the  farmer, 
and  the  results  show  clearly  the  need  of  engineering  advice. 

What  iB  needed,  therefore.  Is  an  lavestlgation  of  the  flow  of  the  water  from 
the  hillsides,  with  Its  control  in  view,  and  methods  of  preventing  the  move- 
ment of  silt.  It  can  be  clearly  seen  that  erosion  la  primarily  due  to  the  un- 
controlled moTement  of  water  over  an  unprotected  enrface,  coupled  with  the 
inability  of  the  soil  to  properly  absorb  this  water.  Therefore,  anything  done 
to  block  thle  movement  and  promote  absorption  will  lessen  erosion.  There 
are  many  ways  of  promoting  absorption  of  the  soils.  Growing  cover  crops, 
turning  under  vegetation  and  humus,  and  practicing  better  methods  of  culti- 
vation are  perhaps  the  most  popular;  yet  this  In  Itself  cannot  prevent  erosion 
in  climates  of  heavy  precipitation.  Something  is  needed  to  check  the  run-^tC 
and  distribute  the  flow  so  that  the  particles  of  soil  will  not  be  disturbed. 
Investigations  have  shown  that  this  can  be  Intelligently  done  by  means  of 
terraces,  Judiciously  designed,  to  meet  local  conditions.  They  are  entirely 
practical  and  can  be  used  upon  the  waahed  lands  on  any  farm  and  are  within 
the  means  of  the  smallest  farm  operator.  They  have  probably  done  more 
in  certain  sections  to  better  farming  conditions  than  any  other  single  opera- 
tion, even  though  their  designs  have  been  one  of  Judicious  averaging.  Its 
engineering  feature  hae  lately  been  recognized,  however,  by  engineers,  and 
the  Office  of  Public  Roads  and  Rural  Engineering  has  had  a  drainage  engineer 
working  upon  this  problem  who  has  devised  formulie  for  their  design.  These 
tormuUs  treat  of  their  cross-section,  slope,  vertical  distance  apart  and  length. 
With  thes^  formuln  properly  applied  and  the  terraces  properly  coostmcted, 
the  erosion  of  the  hill  soils  should  ceaee,  the  migration  of  soils  limited,  the 
discbarge  Into  streams  governed  and  made  uniform,  floods  reduced  to  a  mini- 
mum, and  the  need  for  dredging  decreased. 

ITS  AORIOULTUKAI,  FEATUBE 

(.The  Terrace) 

Above  all,  however,  ability  Is  needed  to  properly  work  out  these  designs 
In  the  field.  This,  then,  introduces  an  agricultural  phase  of  the  subject  which 
Includes  the  construction  and  methods  of  cropping. 

Terracing  is  by  no  means  a  new  subject,  because  it  has  been  practiced  for 
years  In  foreign  countries.  Even  in  China  the  preservation  of  the  soils  on 
bill  and  mountain  slopes  has  only  been  effected  by  the  use  of  the  terrace. 

There  are  many  kinds  of  terraces  in  use,  but  only  one  that  can  be  adapted 
to  a  wide  range  of  conditions  will  be  discussed  here.  This  terrace  was  orig- 
inally known  as  the  "Mangum  Terrace,"  but  has  since  developed  into  the 
Broad  Iievel  and  Broad  Falling  Terraces,  Their  constructions  are  the  some, 
but  In  one  case  no  outlet  Is  provided  as  Is  done  in  the  other.  The  principle 
of  the  Falling  Terrace  ie  to  conduct  the  water  away  in  a  thin  sheet  with  a 
email  velocity,  thus  lessening  Its  erosive  effect  and  permitting  the  greater 
amount  of  the  soli  and  fertilizers  to  remain.  It  is  simply  constructed  but 
permanent  in  character,  and  is  adapted  to  most  slopes  of  less  than  15  feet 
rise  in  100  feet. 
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THE  ooiTBTaucnon 

The  conBtructloa  ot  tbia  terrace  le  a  feature  tbat  determines  lie  elDclfliicy 
and  upon  whlcli  rests  Its  future  popularlt)'. 

The  mistake  heretotore  made  was  to  rely  upon  the  eye  for  location  and  the 
plow  alone  for  construction,  and  the  result  has  been  an  Incomplete,  poorly 
constructed  terrace,  defeating  the  purpose  for  which  they  were  Intended. 
On  the  other  hand,  one  must  equip  blmsell  with  a  simple  farm  level,  a  two- 
horse  plow,  and  a  terrace  drag. 

The  outlet  where  the  water  from  the  terraces  Is  to  discharge  should  flret 
be  selected.  This  can  be  a  ditch  on  the  side  of  the  fleld,  a  depression,  or  a 
bod;  of  woods.  The  terraces  should  then  be  staked  olt  with  the  level  by 
placing  small  stakes  or  straws  every  2E  or  50  feet  along  the  line,  allowing  a 
fall,  as  previously  determined,  which  will  not  be  over  6  Inches  to  each  100 
feet  toward  the  outlet.  The  vertical  distance  between  terraces  Is  governed 
malnl;  by  the  sloping  character  of  the  land.  This  can  be  accurately  deter- 
mined by  applying  the  formulte  devised.  In  general,  however,  It  may  be  eald 
that  land  with  a  slope  as  great  as  6  feet  In  100  would  require  a  vertical  spacing 
of  i  feet,  while  where  the  slope  Is  as  great  as  15  feet,  5  feet  will  be  required. 
The  length  of  the  terrace  Is  governed  by  the  available  outlets,  but  It  Is  bad 
practice  VS  make  one  over  I,SOD  feet  long. 

With  all  the  lines  thus  staked  off,  begin  at  the  top  of  the  hill  with  the  large 
plow  and  follow  each  line,  making  all  curves  easy,  and  with  this  furrow  as  a 
center  line,  throw  np  a  back-furrow  strip  about  10  feet  wide.  The  last  furrow 
should  be  plowed  deep,  which  will  allow  better  control  of  the  drag.  The  drag 
Is  now  run  around  on  the  lower  and  upper  sides  twice,  letting  the  Jtinged 
portion  follow  loosely  behind.  It  is  then  used  with  the  hinged  portion  In 
place.  In  most  soils  It  may  be  necessary  for  the  driver  to  stand  on  the  drag 
and  by  moving  forward  or  backward  the  cutting  power  can  be  regulated.  At 
times  the  tendency  ot  the  drag  is  to  cnt  Into  the  terrace  Instead  ot  riding  it 
at  an  angle.  This  can  be  regulated  by  fastening  a  rope  to  the  end  ot  the 
hinged  portion,  which  when  pulled  will  lift  the  drag. 

After  the  terrace  has  settled  It  must  be  plowed  again,  beginning  at  the 
center  and  adding  two  or  three  furrows,  as  that  will  be  14  or  16  feet  wide, 
which  is  wide  enough  the  flret  year.  The  drag  Is  then  used  again  as  described 
above,  and  should  always  be  used  after  the  terrace  has  been  plowed. 

If  the  above  operation  Is  done  correctly  there  will  be  no  loss  in  planting 
space,  no  banks  to  harbor  weeds,  and  the  use  of  the  modern .  labor-saving 
machinery  will  be  permitted.  There  will  be  little  lose  of  (ertlllMrs  and  soil 
and  needed  moisture.  The  fields  will  also  be  made  larger  and  less  Irregular 
and  the  rows  can  be  run  in  a  direction  to  the  best  advantage.  All  of  this  can 
be  secured  at  a  cost  of  about  60  cents  an  acre. 

CBOFPINO  TEBBACE  LAND 

Even  with  a  good  system  of  terraces  ranch  attention  must  be  given  to  the 
methods  ot  cultivation,  as  the  former  methods  of  farming  have  been  closely 
allied  with  the  causes  ot  erosion.  Cotton  and  corn  have  met  the  farming 
conditions  in  the  South  best,  due  to  economic  conditions  and  labor  problems. 

It  has  often  happened  that  some  land  was  cropped  year  after  year  to  these 
two  crops  until  the  soil  became  ao  nnproductlve  that  Its  cultivation  became 
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nnprofltable.  In  this  way  tbe  aoll  became  axhaneted  of  organic  matter,  and 
conseqaentlr  tbe  ralna  bad  little  tronble  In  waablng  large  gulUea  over  the 
eurface.  This  encouraged  tbe  cultivation  of  small  areas  bere  and  tbere.  Since 
tbe  introduction  of  modem  metbods  of  cultivation  wltb  labor-saving  ma- 
cbinery,  bowever,  the  sentiment  baa  cbanged  in  favor  of  tbe  cultivation  of 
larger  areas,  as  tbe  future  use  of  laborsavlng  macbinerj'  le  more  or  lees 
dependent  upon  the  cuittvatlon  of  the  lands  in  larger  and  less  irregular  bodies. 
The  use  of  the  broad  terrace  makes  this  practice  possible. 

During  the  first  year  of  cultivation  the  rows  should  not  cross  the  terraces, 
but  run  practically  parallel  to  them,  and  tbe  terracee  maj'  be  utilised  by  plant- 
ing them  to  peas,  clovers,  oats,  or  such  similar  crops.  This  will  not  only  give 
revenue,  but  will  give  strength  to  the  terraces  and  keep  them  from  breaking. 

The  above  system  of  plowing,  however,  will  necessitate  short  rows.  One 
has  stated  that  It  is  best  to  work  In  two  short  rows  occasionally  before  finish- 
ing, in  order  to  prevent  having  all  the  short  rows  running  out  together,  which 
would  cause  too  great  an  accumulation  of  water  at  one  point.  This  is  the 
most  Inconvenient  farming  operation  In  connection  with  the  terrace,  yet  the 
redeeming  feature  is  that  it  only  lasts  during  a  period  of  one  year.  As  soon 
as  the  terraces  have  become  permanent,  the  land  can  be  cultivated  In  any 
manner  most  convenient  to  the  owner  and  tbe  rows  run  In  any  direction  t>est 
suited  to  local  conditions.  Yet  the  usual  care  should  be  exercised  In  crossing 
a  terrace.  The  plow  mnst  be  lifted  slightly  and  the  fnrrowB  filled  so  that  a 
waterway  cannot  be  started. 

Even  though  tbe  broad  terrace  can  be  used  under  a  wide  range  of  oondl- 
tione,  yet  tbe  question  of  adapting  crop  rotations  should  be  considered  before 
planning  terrace  systems.  It  should  be  remembered  that  the  Incorporation 
of  large  quantities  of  organic  matter  produces  an  open,  porous  soil  capable 
of  absorbing  water,  and  that  deep  plowing  furnishes  a  reservoir  for  the  storage 
of  surplus  water.  This  practice  to  a  certain  extent  should  always  follow 
terracing,  as  terracing  alone  cannot  restore  fertility.  Yet  It  is  not  always 
best  to  practice  such  methods  on  all  crops,  so  that  the  tendency  to  erosion  and 
effects  of  certain  crops  must  be  goTernlng  factors  in  terrace  dcBigns.  For 
example,  a  certain  Experiment  Station  has  conducted  experiments  which  indi- 
cate that  plowing  below  8  inches  lessens  the  yield  of  cotton,  and  that  the 
quality  of  tobacco  is  Injured  by  legume  humus,  and  large  quantities  of  which 
will  tend  to  produce  weedy  cotton.  When  such  Is  tbe  case,  sntSclent  terraces 
should  Ik  Incorporated  to  offset  the  lack  of  the  above-mentioned  practices. 


The  results  from  the  use  of  the  terrace  are  becoming  general,  and  can  now 
be  seen  on  almost  every  farm  in  Piedmont  North  Carolina.  In  no  case  lias 
there  been  a  dissenting  voice  In  Instances  where  they  have  been  properly  used. 

One  email  farmer  without  any  capital  c^me  Into  possession  of  a  worn-out 
farm.  He  at  first  became  discouraged  to  find  tbe  gullies  getting  larger  and 
the  land  getting  poorer  generally.  He  applied  for  aid,  and  we  gave  him  a 
plan  that  he  could  follow  from  time  to  time.  This  was  two  years  ago.  Not 
long  ago  the  writer  had  occasion  to  visit  this  farm  again,  and  very  little  trace 
of  erosion  could  be  found  on  tbe  sections  that  had  been  worked  upon.  TUfl 
farmer  Is  now  reducing  with  ease  a  large  mortgage  on  his  farm. 
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At  the  State  A.  and  E.  Colleee  farm  at  Went  Ral«isb,  N.  C,  there  was  an 
eroded  fleld  with  a  gully  G  faet  or  more  deep;  but  with  the  aid  ot  terraces  this 
field  was  made  to  yield  results  equal  to  those  on  any  other  portion  ot  the  farm. 
The  same  Is  true  on  all  farms  where  the  terrace  la  introduced.  Its  advantageous 
use  is  recognized  ae  applicable  over  a  wide  range  of  conditions  and  over  a  wide 
territory. 

This  terrace  was  introduced  about  one  year  ago  in  MIssoarl,  and  report* 
that  have  recently  come  In  tell  ol  Its  succesBful  operation  and  of  Its  widespread 
popularity.  In  that  time  it  has  spread  from  one  county  to  five,  and  is  looked 
upon  as  the  long-looked-for  operation  In  the  development  ot  the  washed  soils 
of  that  SUte. 

Land  Is  one  ot  onr  indispensable  natural  resources.  It  cannot  be  exhausted 
like  some  natural  resources,  yst  It  can  be  so  depleted  that  Its  usefulness  Is 
destroyed.  Its  continual  usefulness  Is  of  vital  Importance  to  our  growing 
population,  and  the  results  ot  the  action  ot  natural  and  hnman  agencies  will 
determine  whether  land  can  be  continuously  used  advantageously  for  man's 
purposes  or  not. 

Por  three  centuries  slopes  not  protected  have  been  destroyed,  and  the 
natural  question  is.  How  will  our  slopes  look  after  three  centuries  more  of 
corn  and  cotton  culture? 

Public  sentiment  should,  therefore,  be  awakened  to  the  serionsnese  of  the 
problem,  and  the  landawner  brought  to  realise  the  Importance  of  the  increasing 
efforts  of  control. 

Dr.  Pratt  makes  an  announcenient  in  regard  to  an  automobile  ride 
for  the  delegates  over  the  Guilford  County  roads,  also  of  a  visit  to  the 
plant  of  the  Pomona  Terra-Cotta  Company,  where  tile  drain  is  being 
made. 

Professor  Shehwin  :  This  country  inherited  tile  drainage  probably 
from  England.  England  was  the  first  country  in  the  world  to  use  farm 
tile  drainage,  except  probably  France.  France  is  credited  with  having 
started  tile  drainage  before  England,  but  started  it  and  forgot  the  art, 
and  therefore  does  not  get  credit  for  it.  We  have  with  us  this  morning 
an  Englishman  thorottghly  familiar  with  tile  drainage  in  England  and 
in  this  country.  He  ia  engaged  in  installing  tile  drains  now.  Wd  will 
be  glad  to  hear  from  Mr.  Harry  Cowley  on  the  History  of  Tile  Drainage. 

Ma,  CowLBY :  I  was  called  upon  hy  Dr.  Pratt  to  give  a  little  history 
of  tile  drainage  in  England.  Of  course,  this  is  the  first  time  I  have 
ever  been  called  upon  to  make  a  speech.  I  have  been  interested  in  this 
work  ever  since  I  was  a  boy.  When  I  was  a  boy,  about  twelve  years, 
I  remember  seeing  my  father  drain  with  a  plow  drawn  by  four  or  six 
horses.  The  plow  had  a  share  in  the  shape  of  a  torpedo.  They  had  to  dig 
a  main  drain  along  the  bottom,  and  it  was  made  up  of  brick  and  slate ; 
roofing  slates  were  fixed  on  the  bottom,  bricks  put  down  upon  the  edge, 
and  roofing  slates  upon  the  top.  The  next  method  I  can  understand  was 
to  dig  the  drain  and  fill  it  up  with  all  kinds  of  trash ;  that  gave  a  great 
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success  for  a  number  of  years.  '  The  next  method  that  I  saw  was  the  slate 
put  on  the  bottom  and  the  pipe  molded  in  the  shape  of  horse  shoes,  which 
was  set  down  on  the  slate.  That  gave  great  success  for  a  number  of  years. 
It  still  kept  on  improving,  until  they  got  to  the  round  tile.  In  1893 
there  was  a  piece  of  land  on  the  outskirts  of  Birmingham.  There  were 
about  400  acres  which  were  practically  worthless.  It  was  grown  up  wilh 
what  they  call  thistles,  as  tall  as  myself,  and  it  was  fit  for  nothing.  This 
400  acres  of  land  was  sold  to  the  Racing  Committee,  They  drained 
300  acres  of  this  land,  which  ran  along  a  hillside.  The  drains  were  put  in 
50  feet  apart,  3-inch  tile,  2  feet  deep.  Thkt  was  to  give  a  good  drainage 
off  the  race  course.  In  the  summer-time  they  had  the  water-works 
laid  ou.  At  their  notice  they  could  turn  on  the  sprinklers.  The  drains 
were  to  carry  off  the  water.  Then  for  a  number  of  years  I  was  interested 
in  public  works  on  large  water  mains;  so,  as  I  say,  I  have  been  interested 
in  public  work,  all  my  life.  I  was  engaged  by  this  firm  to  collect  water 
off  of  about  600  acres  of  land.  As  near  as  I  can  tell,  one  hundred  years 
ago  this  land  got  into  such  a  state  that  they  had  to  build  ditches  to  carry 
off  the  water.  Since  I  have  been  in  this  country  I  have  been  working 
on  tile  drainage. 

Professob  Shebwin  :  I  should  have  said  iu  introducing  Mr.  Cowley 
that  he  is  engaged  in  installing  the  largest  system  of  tile  drainage  in  the 
State  of  North  Carolina  at  the  present  time. 

SouE  Special  Fbobleus  in  Tile  Dbainaoe 

By  H.  M.  LiKDE,  S 

Mr.  President  and  Gentlemen:  This  subject  ol  "Some  Special  Problems  In 
Tile  Drainagie"  has  ausgested  Itseir  to  the  speaker  b;  the  numerous  queationa 
which  have  come  to  our  attention  In  our  travels  over  the  State  of  North  Caro- 
lina In  the  Interest  of  farm  dralnsKe.  An  attempt  will  here  be  made  to  pre- 
sent these  prol>lems,  together  with  their  poaelble  solutlosa,  with  the  feeling 
that  perhaps  the;  may  be  of  assistance  to  others  who  ma;  have  like  problema. 
Nothing  original  is  offered  In  the  way  of  solutions;  they  are  simply  the  results 
of  actual  experience  of  those  who  have  drained,  and  tor  this  very  reason  ought 
to  be  the  more  valuable. 

All  over  eastern  North  Carolina  are  many  farms  which  have  been  In  culti- 
vation for  a  great  many  years,  drained  only  by  open  ditches.  The  owners 
have  no  doubt  many  times  complained  of  the  expense  of  cleaning  out  these 
open  ditches  and  the  hindrance  which  they  cause  to  farming  operations. 
Perhaps  one  of  them  decides  that  he  will  try  underdralnage.  The  flrst  problem 
which  presents  Itself  is  probably  the  expense,  and  whether  It  will  pay  to  Invest 
money  for  tile  drainage.  Last  year  the  speaker  presented  a  paper  on  "Tile 
Drainage  As  An  Investment,"  and  attempted  to  show  that  underdralnage  does 
pay;  but  we  have  here  today  reports  from  persona  who  have  tile  drained,  and 
the  speaker  will  let  them  answer  that  question  tor  you.    Assuming,  then,  that 


DgJi^edoi^^OOglc 


MINTH  ANNUAI.  DRAHTAQS  CONVBNTION  61 

underdralDage  le  a  profitable  lovestment,  wbat  are  some  of  the  problemfl  tbat 
may  present  themaelves?  atating  them  briefly  and  alterwarde  dlacusslag 
them,  the  following  have  occurred  to  the  speaker  as  possible  problems.  These 
are  by  no  means  all  the  questions  that  will  arise: 

1.  What  kind  ot  underdrain  to'  use. 

2.  Shall  cement  or  clay  tile  be  used? 

3.  Is  It  best  to  lay  tile  In  old  open  ditches? 

4.  How  to  prevent  fine  sand  or  silt  from  entering  the  tile. 

6.  Laying  tile  through  quicksand  pockets. 
G.  How  to  drain  springs  and  seepage  areas. 

7.  How  to  drain  depressions  which  have  no  natural  outlet 

8.  Will  tile  tMcome  obstructed  with  roots? 

i.  How  to  drain  farm  premises  such  as  cellars  and  stockyarde. 


The  landowner  has  no  doubt  heard  ol  pole  drains,  box  drains,  stone  drains.  - 
and  tile  drajns.  Which  shall  he  use?  Pole,  box,  and  stone  drains  have  been 
used  to  a  considerable  extent  In  the  past,  and  where  Intelligently  applied 
have  given  good  service  while  they  lasted;  but  ot  late  years  this  form  of 
underdrain  has  been  practically  abandoned  because  ot  their  temporary  char- 
acter, usually  becoming  clogged  with  dirt  in  a  tew  years.  In  clay  land  with 
good  tall  they  work  very  well  tor  a  tew  years,  but  In  sandy  or  loamy  soil 
they  are  not  sattstactory,  because  sooner  or  later  the  dirt  works  in  between 
the  stones  or  wood  and  obstructs  the  passage  ot  the  water.  It  Is  practically 
impossible  to  get  a  uniform  grade  so  that  pockets  will  not  occur  In  which  silt 
may  collect  Furthermore,  you  cannot  lay  out  a  system  ot  mains  and  laterals 
with  these  types  ot  underdralns.  Experience  teaches  us  that  they  do  not  give 
nnltormly  eatlsfaetory  results.  Undoubtedly,  the  best  type  of  underdrain  la 
tile.  The  difference  in  the  cost  ot  tile  Is  well  repaid  by  the  permanence  of  the 
improvement,  for  when  put  down  correctly  they  need  no  attention  except  to 
see  that  the  outlet  is  not  obstructed. 

CI^T   OB  CEMENT  THJE 

Clay  or  cement  tile:  Which  Is  the  hotter?  Which  is  the  cheaper?  One  ot  the 
arguments  made  In  tavor  of  cement  tile  Is  that  they  can  be  made  right  on  the 
farm  where  they  are  to  be  need,  and  that  they  can  be  made  cheaper  than  the 
cost  ot  clay  tile.  For  this  reason  men  are  interested  In  the  subject  The 
answer  that  we  would  give  to  this  question  Is  that  cement  tile,  if  properly 
made,  are  as  good  as  clay  tile,  but  no  better.  However,  they  should  be  made 
well  or  not  at  all,  using  a  good  clean  sand,  and  the  mixture  shonld  not  be 
leaner  than  one  part  ot  cement  to  three  parts  ot  sand,  and  thay  shonld  be 
thoroughly  cured.  It  made  properly,  there  is  probably  no  profit  in  aelllng 
them  at  prices  lower  than  the  current  prices  of  clay  tile.  If  a  man  can  make 
them  In  his  spare  time  on  the  farm.  It  will  probably  be  cheaper  than  buying 
clay  tile;  but  It  made  at  a  factory,  they  cost  about  the  same  as  clay  tile  In  this 
SUte. 

TIL£  IN  OLD  OPEN  nrrcHES 

On  farms  covered  with  old  open  ditches  the  question  often  arises  whether 
It  will  not  be  cheaper  to  lay  the  tile  in  the  old  ditches,  thus  saving  the  expense 
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of  glKglng  a  new  ditch.  Tbl8  again  our  experience  teachee  us  It  Ifl  not  well 
to  do.  These  ditches  are  often  crooked,  have  poor  grades,  and  are  filled  with 
several  inches  of  soft  sediment.  Ther  hare  been  cleared  out  and  deepened  bo 
manr  times  that  It  they  are  deepened  anr  more  the  outlet  of  the  tile  will  be 
submerged.  On  the  other  tutad,  in  endeavoring  to  secure  a  good  outlet  for 
the  tile  some  ot  them  are  laid  on  soft  material  and  ther  settle  and  become 
clogged.  In  either  case  poor  results  are  obtained  and  tn  most  inetauces  it  is 
better  to  dig  an  entirely  new  ditch.  The  cost  ot  digging  this  new  ditch  will  not 
be  BO  expensive  aa  it  ma;  seem,  and  experienced  ditchers  prefer  this  to  trying 
to  secure  a  good  bottom  In  an  old  ditch. 

PBGVBHIIOIT  OF  DIBT  ENTESIMO  TlUt 

Where  tile  are  properly  laid  on  a  solid  bottom,  the  trench  filled  immediately 
afterward,  and  where  there  Is  a  good  outlet  there  should  be  no  liability  of  the 
tile  becoming  clogged  with  ellt  or  sand.  In  clay  or  loamy  land  no  other  cover- 
ing than  the  material  taken  from  the  ditch  is  required.  There  are  occa- 
sions, however,  where  tile  are  laid  In  fine  or  wet  sand  on  a  fiat  grade,  where 
some  precautions  should  be  taken  to  prevent  its  entrance  into  the  Joints 
between  the  tile.  In  such  cases  a  piece  of  tarred  or  building  paper  wrapped 
around  each  Joint  has  been  found  to  bs  satisfactory.  This  excludes  the  dirt  or 
sand,  but  not  the  water.  Of  course,  the  paper  may  become  rotten  after  a 
number  of  years  and  break  to  pieces  when  touched;  but  after  the  tile  are  once 
covered,  there  should  be  no  need  of  disturbing  them.  After  the  material  over 
the  tile  has  become  established,  there  Is  less  danger  of  the  dirt  working  Into 
the  Joints.  In  laying  tile  In  fine  sand  .It  is  probably  better  to  do  the  work 
when  the  soil  Is  dry. 

QUICKS  AJTD  POCEBTB 

In  digging  a  trench  for  tile,  small  quicksand  pockets  are  often  encountered. 
Water  may  bubble  up  from  the  bottom  of  the  trench  for  several  days  after 
it  is  opened.  In  such  cases  It  will  be  well  to  wait  a  few  days  until  the  in- 
tensity of  the  flow  diminishes.  To  prevent  the  tile  from  sinking  or  rising 
out  of  grade,  lay  strips  ot  board  right  on  the  quicksand  at  the  proper  grade, 
and  lay  the  tiles  on  these.  Wrap  pieces  of  tarred  or  building  paper  around 
the  Joints  and  cover  with  clay.  The  speaker  had  occasion  to  lay  some  tile 
through  such  a  formation.  The  day  the  trench  was  opeoied  up  a  board  was 
laid  to  grade  on  the  bottom  and  the  tile  laid  on  this  board.  The  trench  was 
left  open  overnight  and  the  next  morning,  when  examined,  the  tile  had  risen 
abont  4  inches  above  grade,  due  to  the  pressure  of  the  water  and  sand  beneath 
the  iMBrd.  After  a  couple  of  days  the  tile  were  again  set  to  grade  and  no 
more  trouble  was  experteuced. 


If  the  exact  location  of  the  spring  can  be  determined.  It  can  beet  be  drained 
by  tapping  It  directly;  otherwise,  the  supply  should  be  cut  off  by  an  Inter- 
cepting drain.  The  intercepting  system  Is  also  used  in  draining  broad,  fiat 
areas  which  are  wet  becauBe  of  seepage  from  the  adjoining  hillsides.  The 
Idea  in  such  cases  la  to  Intercept  the  flow  at  the  base  of  the  hill  land.  In 
such  cases  the  line  of  tile  should  be  laid  just  above  the  tine  where  the  water 
comes  to  the  surface.    It  will  generally  be  found  that  the  soil  above  the  Una 
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of  seepage  Is  ot  a  more  open  nature  than  that  Iwlow,  the  Imperrtous  nature 
ot  the  Boll  below  belug  the  reason  why  the  water  comes  to  the  surface. 

In  general.  In  laying  out  a  uniform  system  of  drains,  the  laterals  are  run 
In  tl>e  ceneral  direction  of  the  greatest  slope.  HoweTer,  In  sloping  land  which 
Is  fnll  ot  Bprlngs  and  seepage  areas,  and  where  the  soil  is  not  homogenous,  it 
may  be  better  to  use  the  diagonal  system,  which  consists  la  running  the 
laterals  diagonally  across  the  slope.  In  this  way  we  get  the  benefits  of  both 
the  Intercepting  and  down-the-slope  systems,  the  Intercepting  system  cutting 
off  the  water  before  It  rises  to  the  surface  and  the  down-tbe-slope  method 
draining  the  land  on  both  sides.  The  objection  to  the  Intercepting  system 
alone  Is  that  It  does  not  always  drain  the  land  on  the  lower  side  of  the  line 
because  It  Is  often  lowsr  than  the  drain. 

DBAIHAOE  OF  DEPBE88I0H8  WHICH   BATB   HO  (TATtJaAl,  ODTLET 

It  is  often  found  necessary  to  drain  saucer-like  depressions  or  ponds  with 
no  natural  slope  except  toward  the  center,  where  water  coIlectB  and  stands 
for  several  days  after  a  heavy  rain.  Very  shallow  depressions  or  those  with 
a  more  or  less  open  subsoil  may  be  drained  by  running  a  line  of  tile  through 
them  and  through  the  ridge  to  an  outlet,  to  act  as  a  main  It  laterals  are  neces- 
sary. Some  depressions,  however,  have  steep  slopes  and  the  subsoil  may  be 
of  a  very  tight  and  Impervious  nature.  The  iMst  method  to  employ  in  draining 
such  areas  Is  probably  to  Install  a  surface  inlet  in  the  lowest  portion  to  carry 
off  the  surface  water  as  fast  as  It  falls.  Such  a  catch-basin  consists  ot  a  well 
IS  Inches  or  2  feet  In  diameter  extending  to  a  distance  ot  about  2  feet  below 
the  bottom  of  the  tile  and  lined  with  brick,  stone,  concrete,  or  sewer  tile,  and 
covered  with  a  grating  and  loose  stones  to  prevent  the  entrance  of  trash. 

The  size  ot  tile  leading  from  the  surface  Inlet  will  need  to  be  larger  than 
for  ordinary  eoll  drainage,  since  now  much  surface  water  la  admitted  almost 
as  fast  as  It  tslle.  Whereas,  tor  ordinary  soil  drainage  In  this  State,  the  size 
of  tile  required  Is  based  upon  a  run-off  of  one-quarter  Inch  in  twenty-tour 
hours;  when  outside  water  le  admitted  to  the  system,  the  size  ot  this  tile 
should  be  ao  Increased  as  to  carry  a  rnn-olt  of  1  Inch  In  twenty-four  hours. 
In  other  words,  It  a  surface  Inlet  Is  Installed  in  a  depression  which  contains 
an  area  of  5  acres,  to  find  the  size  of  tile  needed  from  the  tables  computed 
on  a  basis  of  a  run-off  of  one-fourth  inch  per  twenty-four  hours,  multiply  this 
area  by  4,  which  is  20  acres.  Look  in  the  table  under  the  grade  on  which  the 
tile  are  laid  and  find  what  size  la  needed  to  drain  20  acres.  As  an  example, 
whereas  a  1-Inch  tile  on  a  grade  of  2>4  inches  psr  100  feet  will  drain  6  acres 
ot  soil  water,  yet  If  surface  water  is  admitted.  Its  size  should  be  increased  to 
6  Inches. 

OBSTBUCnOHS  BT  BOOTS 

It  Is  generally  conceded  that  the  roots  of  tmltlvated  plants  will  not  enter 
a  tile  that  Is  dry  for  several  weeks  In  the  summer.  The  reason  Is  that  the 
plants  are  In  search  ot  motfttnre.  and  in  such  cases  there  Is  more  to  be  found 
la  the  soil  than  In  the  tile.  It  Is  only  when  the  drains  receive  water  from  a 
spring  that  runs  throughout  the  year,  and  in  times  of  extreme  drought,  when 
there  la  a  deficiency  ot  moisture  In  the  soil,  that  there  Is  danger  ot  the  roots 
of  certain  plants  entering  the  tile.  There  is  generally  more  danger  from  the 
roote  of  waterlovlng  trees  like  the  poplar,  willows,  alder,  etc.,  than  from 
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the  roots  ot  cultivated  plants.  Mid  It  Is  not  wise  to  lostall,  too  close  to  t^ese 
trees,  tile  which  conducts  water  from  a  spring.  If,  however,  It  la  found 
neceaaary  to  conduct  water  from  a  spring  to  a  creek  hordered  bj  willows, 
aiders,  or  other  water-loTlng  trees,  It  la  best  to  nae  pipe  with  collara  and 
cemented  joints  where  the  line  passes  through  the  land  where  these  trees 
are  growing.  Also,  it  would  be  well  to  cut  down  tbe  trees  for  a  distance  of 
2G  or  30  feet  on  each  side  of  the  line. 

DBAiRAQK  or  FABU  pKEMiaee 

How  many  tlmee  do  we  see  a  stockyard  ao  randdr  that  It  is  Impoealble  to 
paae  through  It  without  sinking  ankle  deep  In  mud?  Underdralns  through 
such  yards  have  no  effect  on  them,  because  the  surface  becomes  ao  puddled 
by  tbe  tramping  ot  the  animals  that  no  water  will  pass  through  It  to  the 
'  drains.  In  such  caaes  it  might  be  well,  after  laying  the  drains,  to  Bll  the 
trench  with  cinders,  gravel.  Band,  or  some  other  porous  material,  and  also 
cover  the  entire  yard  to  a  foot  In  depth,  with  clndera  or  gravel.  The  water 
will  then  readily  reach  the  drains.  The  use  of  surface  Inlets  at  favorable 
points  Is  also  recommended. 

A  wet  cellai  i  r  a  wet  foundation  to  a  house  la  a  sure  cause  of  Ill-health  to 
Its  Inmates.  The  whole  site  on  which  a  house  stands  should  be  thoroughly 
drained.  While  the  speaker  reallxos  that  the  great  majority  of  houses  In  the 
State  have  no  cellars,  yet  how  much  more  comfortable  and  healthy  would 
the  inmatea  be  with  a  good  dry  cellar!  Cellars  excavated  in  clay  lands  are 
rarely  dry  without  artlflcial  drainage.  Tbe  eHort  to  prevent  water  from 
entering  the  cellar  by  cement  or  concrete  walla  often  falia,  and  In  any  event  is 
more  expensive  than  draining.  The  method  best  adapted  for  draining  a 
cellar  fe  to  Intercept  the  water  before  It  enters  It  A  line  of  tile  placed  beneath 
or  outside  the  cellar  wall  and  below  the  level  or  the  cellar  floor  will  Intercept 
the  water  and  prevent  It  entering  the  cellar.  The  tile  should  be  laid  on  a 
alight  grade  all  around  the  wall  and  conducted  away  through  a  main  to  a 
free  outlet.    By  this  means  cellars  can  be  kept  effectively  and  permanently  dry. 

It  any  one  present  has  encountered  problems  similar  to  the  ones  mentioned, 
or  has  had  other  difficulties,  I  believe  we  would  all  like  to  hear  how  they  were 
overcome.    I  thank  you. 

DIBCTT88ION 

Qdestion  :  Have  you  ever  been  able  to  find  a  practical  ditcher  far  the 
individual  farmer! 

Answer:  It  dependa  on  how  much  you  have  to  do.  If  you  have 
100,000  feet  of  tile  to  lay,  it  would  pay  you  to  get  one  of  these  ditching 
machines. 

Pbof£bsor  Shekwin  :  These  machines  will  go  through  stony  land  with 
pretty  fair  success.  My  attention  has  been  called  to  tbe  fact  that  there 
are  on  the  table  by  t'he  window  several  different  bulletins,  some  by  the 
Department  of  Agriculture  and  some  by  manufacturing  companies,  all 
relating  to  tile  drainage. 

Last  year  in  the  Drainage  Convention  Mr.  Small,  whom  I  think  we 
might  call  the  patron  saint  of  the  Association,  introduced  a  resolution 
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asking  the  Agrieullural  Club  at  the  A,  and  E,  College  to  send  a  repre- 
sentative to  the  Annual  Couvention  of  this  Aaaoeiation.  Acting  on 
this  suggestion,  the  Club  haa  sent  a  man  'who  will  give  us  a  short  talk  on 
how  to  lay  out  a  drainage  system.  This  man  is  Mr.  T.  Y.  Blanton,  a 
student  in  drainage  at  the  College, 

How  TO  Lay  Out  a  Drainage  System 

Br  T.  Y.  BLAtrroM,  Student  in  BtsU  A.  and  E.  College. 

Chart  No.  1  ahows  a  tile  drainage  system  ae  laid  out  on  a  part  ol  tbe  State 
A.  and  E.  College  farm,  West  Baleigh,  N.  C.  The  field  Is  bonnded  on  the  north 
b;  one  of  the  roads  which  run  through  the  tarm.  On  the  west  It  Is  bounded 
by  an  open  ditch  or  gull;  fn  whlcb  water  runs  throughout  the  year.  This 
ditch  must  be  maintained  on  account  of  the  accumulation  of  surface  water. 


The  water  from  this  ditch  enters  Rocky  Branch,  which  bounds  tbe  Held  on  the 
south.  On  the  east  side  of  the  field  is  an  open  dry  ditch  which  must  also  be 
maintained  on  account  of  surface  water.  Both  tbe  drains  have  tfaetr  outlets 
in  this  ditch,  which  carries  the  water  to  Rocky  Branch.  The  general  slope 
ot  the  field  is  from  tbe  road  to  the  south  toward  the  branch,  except  along 
the  branch  on  the  south  side  and  along  the  ditch  on  tbe  west  side.  Here  tbe 
slope  Is  slightly  to  the  north  and  east,  away  from  tbe  streams.  This  condition 
can  be  seen  by  field  observation,  and  the  fact  Is  borne  out  by  the  contour  lines 
on  tbe  chart. 

All  of  this  field  is  cultivated  every  year  and  It  all  produces  some  crop,  but 
the  lower  portion  does  not  produce  a  maximum  crop.  That  this  land  needs 
drainage  la  evidenced  by  tbe  cloddy  and  run-together  condition  of  the  surface 
soil.  The  shaded  area  on  the  chart  ahows  the  part  of  the  field  that  needs 
drainage.  The  heavy  broken  llnee  show  the  drains  as  laid  out  by  members  of 
the  class  In  drainage. 

The  surface  of  the  land  is  such  that  two  drainage  uuits  are  necessary.  Unit 
No.  1  consists  of  a  main  A  with  one  lateral,  and  also  a  snbmaln  having  one 
lateral.    Unit  No,  2  coneiets  of  a  single  line  of  tile,  main  B. 
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Beginning  at  the  outlet  (Station  I,  Fig.  1).  stations  50  leet  apart,  with 
extra  stations  at  Junctions,  were  staked  out  as  lollows:  A  short  stake,  6  to  12 
Inches  long,  was  driven  down  almost  flush  with  the  surFace,  at  a  point  2  Incbee 
from  the  edge  o(  the  proposed  ditch.    A  long  stake  was  then  driven  down  by 


the  side  of  It.  This  stake  should  stand  about  3  feet  above  the  surface.  It 
serves  as  a  marker  or  nnder.  The  short  stake  Is  for  taking  level  readings 
and  measurements  from. 

In  laying  tile  It  is  necessary  to  have  the  grade  or  tall  of  ditch  uniform,  so 
that  the  flow  of  water  will  not  be  checked  at  any  point  and  the  tile  become 
filled  with  silt.  Now  the  surface  Is  Irregular,  and  If  the  ditch  Is  dug  the  same 
depth  all  the  way,  the  grade  will  not  be  uniform.  To  get  a  uniform  grade  we 
stretch  a  boning  cord  Just  over  the  center  of  the  proposed  ditch.  The  cord  la 
stretched  across  grade  bars,  the  height  of  which  Is  determined  as  follows: 
Starting  at  the  outlet,  the  ditch  la  to  be  3  feet  deep.  The  elevation  at  this 
point  (Station  1,  Fig.  2)  Is  90.se  feet.    Subtracting  3  feet  (depth  of  ditch) 
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from  this,  we  find  tbat  the  eleTatlon  of  tbe  grade  line  is  ST.S6  feet.  The  ditch 
Is  to  be  3  feet  deep  at  the  head  also.  This  elevation  le  92.SS  feet.  Subtracting 
3.  feet,  we  find  that  the  elevation  of  the  grade  line  here  1b  89.SS  feet.  Now 
the  difference  In  elevation  at  outlet  and  at  the  head  of  the  ditch  is  2.10  feet, 
the  total  fall.  Dividing  this  by  the  number  of  EO-toot  intervale  gives  the  fall 
between  any  two  50-foot  stations,  which  Is  .35  foot  on  main  A.  Adding  .35 
foot  to  ST. SB  teet  (elevation  ot  grade  line  or  bottom  of  ditch  at  outlet)  gives 
SS.Zl  feet.  This  Is  the  elevation  of  grade  line  at  Station  2,  and  la  .35  foot 
higher  than  the  preceding  station.  Now  subtracting  grade  Jlne  elevation  of 
this  station  (88.21  feet)  from  the  surface  elevation  (90. TZ  feet),  gives  the 
depth  of  ditch  at  Station  2,  which  Is  2.61  feet.  The  depth  of  ditch  can  be 
found  at  each  succeeding  station  In  tbe  same  way. 

Since  we  have  found  the  depth  of  ditch  at  each  station,  we  have  only  to 
subtract  this  depth  from  the  length  of  our  boning  rod  to  And  how  high  to 
place  our  grade  bars  above  the  surface.  Thus,  if  we  use  a  5.5-foot  rod  the 
height  of  the  grade  bar  will  be: 

5.5 — depth  of  ditch  =  height  at  any  station. 

5.5—3  feet  =  2.5  feet  at  Station  1. 

5.5—2.51  feet  =  2.99  feet  at  Station  2. 
The  height  of  all  grade  bars  Is  found  In  this  way,  and  the  boning  cord  Is 
stretched  across  them  over  the  center  of  the  ditch.    Then  by  measuring  down 
from  tbe  cord  with  the  5.5-foot  rod  all  along  the  ditch,  we  can  tell  exactly 
when  we  have  It  to  grade. 

Frofessob  Sherwin  :  At  the  end  of  the  current  temi  I  shall  be  obligpd 
to  give  Mr,  Blanton  an  examination  in  drainage.  I  want  aome  of  you 
here  this  morning  to  help  me  to  do  this  by  asking  him  questions. 

Tile  drainage  as  an  investment  has  been  touched  upon  at  least  twice 
this  morning,  and  I  want  to  emphasize  at  least  one  point  in  that  con- 
nection. If  we  take  $25  per  acre  as  an  average  cost  of  draining  land, 
what  is  6  per  cent  of  that?  It  is  $1.50  per  year.  If  you  consider  your 
tile  drainage  cost  as  an  investment,  you  have  got  to  get  $1.50  over  your 
original  yield  on  the  land,  which  we  will  say  is  IVa  bushels  of  corn. 
Tile  drains,  wherever  used,  increase  the  yields  to  an  extent  that  is  very 
easily  noted — in  fact,  to  an  extent  that  the  uninitated  will  readily  see 
the  value  of  it.  That  increase  of  I'/y  bushels  of  corn,  which  is  necessary 
to  pay  interest  on  tbe  investment,  is  a  very  low  increase  from  tile 
drainage,  as  any  man  in  tbe  room  can  tell.  In  measuring  up  corn  from 
the  field  you  cannot  always  tell  tbe  difference  between  30  and  Siy^ 
bushels.  You  do  not  notice  the  difference.  I  mention  this  as  an  illus- 
tration that  tile  drainage  does  pay  very  much  more  than  giving  us  6 
per  cent  interest  on  the  original  investment.  We  invest  in  tile  drainage 
because  it  gives  us  60  per  cent,  or  iu  some  cases  a  great  deal  more  on  our 
investment.  In  fact,  in  some  cases  the  increase  is  infinite,  because  it 
brings  the  profit  up  from  nothing  or  less  than  nothing  to  a  good  paying 
«rop. 
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Refortb  of  Rzsultb  of  Use  of  Tile  Drainaoe 
Fkofebsor  Shehwin  :  We  had  hoped  to  have  here  this  morning  men 
who  could  give  us  written  reports  on  the  results  of  their  tile  drainage. 
We  have  several  reports,  and  I  think  perhaps  there  ia  some  one  in 
attendance  who  has  done  tile  drainage  and  would  favor  ub  with  a 
report. 

Mb.  Scott:  I  have  not  used  tile  drainage  but  a  little  while,  five  or  six 
years.     I  like  it  very  well. 

Mb.  JoHHSorf:  I  cannot  speak  exactly  from  personal  experience, 
though  I  have  done  some  tiling.  Referring  to  the  proposition,  "Does 
it  pay  to  drain )"  it  seems  to  me  you  have  left  out  two  important  features : 
one,  I  have  not  heard  any  reference  to  the  fact  that  in  maintaining  these 
open  ditches  you  have  got  to  expend  annually  as  much  money  as  these 
gentlemen  calculate  is  the  interest  on  the  money  for  tile  drainage.  In  the 
second  place,  in  our  country,  we  figure  that  about  5  per  cent  of  our  total 
area  is  appropriated  by  open  ditches  and  ditch  banks.  I  know  some 
farms  where  it  may  run  7  or  8  per  cent.  There  is  absolutely  no  question, 
to  my  mind,  but  what  if  we  could  do  away  with  all  these  open  ditches, 
in  ten  years  we  would  derive  from  the  land  appropriated  by  these  open 
ditches  and  ditch  banks  enough  to  pay  the  entire  cost  of  tile  draining. 
There  are  two  problems,  however,  that  arise  with  us:  in  the  first  place, 
the  cost  is  great,  and  we  have  not  always  been  able  to  raise  the  money^ 
to  do  it;  and,  in  the  second  place,  our  land  is  so  level,  with  thousands 
of  acres  with  only  an  elevation  of  from  1  to  2  feet,  and  all  of  it  being 
only  10  to  16  feet  above  sea  level.  It  presents  a  problem  that  we  have 
Qot  so  far  been  able  to  meet.  In  our  own  farm  our  rows  are  2,650  feet 
long,  and  actual  surveys  of  engineers  have  shown  that  nowhere  in  a 
farm  of  300  acres  is  there  an  elevation  of  more  than  a  foot,  and  our 
main  canal  is  a  mile  from  the  drainage  canal,  which  is  something  like- 
4  or  5  feet  deep.  Now  the  problem  that  we  have  confronting  us  is 
just  how  to  cover  that  whole  surface  and  still  bring  that  water  to  the- 
canal.  Another  problem  is  that  after  we  have  this  solved  for  us,  where 
are  we  going  to  get  competent  men  to  do  ihe  work.  We  can  get  the 
engineer  and  we  can  get  the  negro  to  dig  the  ditch,  but  when  it  comes  to 
laying  tile,  we  cannot  find  any  competent  man  to  do  this;  so  it  seems  to 
nie  that  a  part  of  this  work,  and  the  work  of  this  Association,  lies  along 
this  particlar  line,  to  interest  people  who  could  actually  perform  the 
work.  It  seems  to  me  that  in  that  way  we  would  promote  tile  drainage 
more  than  any  other.  I  know  that  in  my  own  county  there  would  be 
thousands  or  hundreds  of  thousands  of  tile  drain  laid  if  it  could  be  done- 
by  getting  a  contractor  to  do  the  work,  I  want  to  say  that  my  brother-in- 
law  owns  a  farm  five  miles  from  Belhaven  which  was  tiled  by  his  father- 
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forty  or  fifty  years  ago.  There  wae  originally  200  acres  in  this  farm, 
with  one  canal  running  through  it.  He  has  no  open  ditches  from  his 
land,  and  I  have  never  known  his  property  to  be  injured  by  water  but 
one  time,  when  a  cloudburst  occurred  and  there  was  an  unusual  amount 
of  water.  He  has  had  occasion  when  laying  some  new  tile  recently  to 
cross  some  of  these  older  sections,  and  he  found  them  all  in  perfect 
working  order.  Recently  he  bought  a  farm  adjoining  his,  which  since 
my  earliest  recollection  has  been  nonproductive.  While  this  farm  was 
high  enough,  and  of  a  sandy  nature,  yet  when  the  rain  came  it  would  all 
get  drowned  out.  He  had  to  go  through  a  hill  that  was  quicksandy  in 
order  to  get  tile  in  this  field.  He  took  plank  and  made  it  four-square, 
and  covered  his  tile  up.  He  finally  got  it  to  hold,  and  that  farm  is  as 
productive  as  any  other  farm  in  that  section,  and  I  am  persuaded  that 
in  the  past  four  years  it  has  paid  for  its  tile  drain. 

Another  point  I  would  like  to  have  made  clear  is  this :  The  National 
Department  and  our  State  Department  maintain  men  in  Kaleigh  for 
the  avowed  purpose  of  helping  us  in  our  engineering  work,  and  I  think 
it  would  be  of  value  to  this  company  if  these  men  would  state  the  exact 
terms  upon  which  we  can  obtain  this  engineering. 

pROF£BBoa  Shbrwik  ;  Mr.  Johnson  raises  two  questions:  first,  with 
regard  to  obtaining  competent  men  to  do  the  work  of  laying  tile,  and 
then  how  to  get  the  services  of  the  drainage  engineers  at  Raleigh.  I  am 
going  to  answer  the  first  question  with  regard  to  getting  competent  men. 
When  you  want  a  thing  done  well,  the  thing  is  to  do  it  yourself;  but  if 
you  do  not  feel  like  doing  it  yourself,  you  might  raise  up  boys  and  train 
them  in  the  way  they  ought  to  go. 

Mr.  Baker:  The  best  teacher  I  have  seen  in  North  Carolina  is  Mr. 
Cowley. 

Professor  Shebwin:  I  will  ask  Mr.  Lynde  to  answer  Mr.  JohnscTi'^ 
■other  question  as  regards  draining  land  with  very  slight  fall. 

Mr.  Lynde:  Tile  could  be  laid  on  a  very  flat  grade  if  done  correctly, 
and  on  a  solid  bottom.  Sometimes,  for  some  distance,  it  is  possible  to 
lay  tile  absolutely  level,  provided  it  is  not  too  long  a  distance;  in  that 
case  the  hydraulic  pressure  will  cause  the  water  to  flow  through  the 
tiles.  The  first  plan,  of  course,  is  to  get  a  good  outlet,  and  if  you  have 
a  deep  ditch,  taking  the  elevation  at  the  upper  end  and  the  elevation  at 
the  lower  end,  and  work  from  the  lower  end  toward  the  upper.  The 
question  is  asked,  What  should  be  the  minimum  depth  of  the  tilet 
Of  course,  3  feet  is  about  the  best  depth,  but  you  could  do  with  2 
feet. 

In  regard  to  our  work  in  the  State :  About  four  years  ago  the  United 
States  Department  of  Agriculture  and  the  North  Carolina  Department 
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of  Agriculture  formed  a  cooperative  agreement  to  asaist  the  drainage  in 
the  State  along  practically  four  lines  of  work :  first,  make  preliminary 
examinationa  of  drainage  districts  for  those  who  desire  to  make  drainage 
improvements ;  second,  to  assist  farmers  in  the  terracing  of  land ;  third,  to 
assist  farmers  in  tilo  drainage;  and,  fourth,  to  do  some  experimental 
work  like  determining  the  correct  spacing  and  the  water  to  take  care  of  in 
a  tile  drainage  system.  For  the  benefit  of  the  private  engineers,  I  want  to 
say  that  we  do  not  compete  with  them  in  giving  assistance  to  farmers. 
The  only  thing  we  do  is  to  try  to  give  assistance  to  representative 
farmers  in  different  sections  of  the  State,  so  that  it  may  serve  as  an 
example  in  interesting  other  people  in  the  vicinity  to  take  up  the  same 
line  of  work. 

Question  :  If  you  include  the  cost  of  cleaning  the  ditches  at  least 
twice  a  year,  would  it  not  decrease  the  cost! 

Pbofessob  Shebwin  :  My  recollection  is  that  a  paper  on  that  subject 
was  presented  a  year  ago,  which  is  now  in  press.  When  that  comes  out 
we  can  all  get  a  mighty  good  idea  of  the  answer  to  that  question. 


How  TO  Get  a  Obade  fob  Tile  Dbainino  Without  the 
Help  of  an  Enoineer- 

By  H.  CowLEV  ot  Edgecombe  CdudIt 

In  Fig.  3  A  the  line  with  the  letters  on  It  Is  supposed  to  be  the  ground  level. 
First  you  get  a  good  place  tor  your  outlet  and  then  And  out  the  depth  you 
want  to  put  In  your  tile.  Then  you  put  two  stakes  In  A  and  B,  as  shown  In 
the  figure,  and  uae  a  parallel  rule  and  carpenter's  level  and  bx  A  and  B  exactly 
level.    Hold  one  boning  rod  on  A  and  one  on  B  and  one  on  D,  then  take  a 
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sight  over  boning  rods  on  A  and  B,  and  drive  stake  D  down  till  It  Is  exactly 
level  with  A  and  B;  or  you  can  Hi  the  one  boning  rod  on  stake  H  and  drive 
It  down  tin  It  Is  exactly  level  with  A  and  B.  and  then  drive  down  C,  D,  E, 
and  F  till  they  are  all  level  with  A  and  B.  It  you  want  to  give  It  2  Inches 
tall  In  100  feet  you  could  put  another  stake  In  6  Inches  above  stake  at  H,  and 
take  out  stake  B  that  Is  of  no  more  use.  I  always  use  a  7-foot  staff  (B).  If 
you  want  your  drain  3  feet  deep,  you  put  up  your  rail  4  feet  at  A;  4  feet  1 
Inch  at  C;  and  so  on,  as  shown  in  the  figure,  till  you  get  to  H.  You  put  that 
rail  up  4  feet  above  the  tallest  stake;  then  if  you  want  to  go  further  on,  you 
fix  rule  again  the  same  as  In  the  first  place. 
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Fig.  3  B  shows  tb«  boning  rods.  They  are  made  3  feet  long.  3  inches  wide, 
and  1  Inch  thick.  The  croea-bar  Is  1  foot  long,  of  the  eame  material;  and  the 
parallel  rule  should  be  made  with  I'^^-lnch  material,  width  6  Incbes.  and  12 
leet  long. 


Tl 


Kkports  on  Tile  I>rain£D  Fields 

Mb.  Dodson  :  I  will  just  state  that  I  have  a  piece  of  land  that  has  two 
of  those  soft  places  in  it.  It  has  been  ab^jolutely  worthless  to  me.  It 
had  never  been  in  cultivation  before.  About  three  years  ago,  in  the 
spring  of  1914,  we  decided  to  put  it  in  cultivation.  I  had  a  barn  that 
was  right  next  to  the  macadam  road,  and  these  depressions  were  north 
of  that.  There  were  anywhere  from  six  to  eight  months  of  the  year  up 
to  the  time  when  I  commenced  this  drainitge  project  that  there  was 
water  standing  in  those  pockets.  We  made  a  6-inch  drain  up  into  these 
low  places,  and  where  there  were  some  depressions  we  cut  out  ditches 
and  put  in  3-iiich  tile.  We  used  in  all  something  over  1,500  feet  of 
tile,  and  it  drained  three  acres.  We  did  not  measure  the  corn  which 
grew  on  it  the  first  year,  planted  on  July  4,  but  it  was  one  of  the  best 
pieces  of  corn  I  have  ever  seen.  Some  of  my  oldest  neighbors  said  they 
had  never  seen  a  better  piece  of  com  grow.  As  I  said,  I  did  not  measure 
the  corn  that  grew  on  this  land,  but  we  did  measure  an  acre  which  grew 
on  B  piece  of  adjoining  land,  which  my  son  raised.  On  his  acre  we 
measured  56  bushels  and  46  pounds  of  corn,  as  well  as  I  remember.  Now, 
this  piece  of  tile-drained  land  was  far  ahead  of  that.  After  we  took  the 
corn  off,  we  prepared  the  land  and  sowed  it  in  wheat,  and  made  54 
bushels  of  wheat  on  the  three  acres.  After  that  we  put  it  in  peas  and 
mowed  the  peas  off  for  hay.  I  consider  that  one  of  the  biggest  invest- 
ments I  ever  made.  We  ditched  it  out  and  made  our  own  tile,  cement 
tile.  We  had  three  long  ditches ;  two  wont  to  the  pockets  and  another  to 
an  upper  portion  of  the  land. 

Mr.  E.  N.  Holt  :  Tile  drainage  is  the  thing  that  we  need  in  this 
country.  The  land  that  I  have  reference  to  ia  bottom-land  that  is 
very  poorly  drained.    We  ran  two  main  drains  up  through  the  center 


D.y.lizedCi^vjOOglC 


72  NINTH    ANNUAL   DRAINAGE   CONVENTION 


of  this  land.  There  were  about  lYz  acres  in  the  piece.  The  first  year 
we  broke  it  up  we  pat  it  in  corn,  and  it  grew  double  what  it  did  the  year 
before.    I  feel  sure  it  paid  us  the  first  year  for  doing  the  tile  work, 

pBOFEsaOB  Shebwin  :  Land  which  needs  drainage  responds  to  drain- 
age. I  want  to  quote  Professor  Thorne  of  the  Ohio  Experiment  Station, 
He  had  been  there  something  like  twenty-five  years.  He  said  two  or 
three  years  ago  that  at  the  beginning  of  their  work  they  concluded  that 
tile  drainage  was  of  first  importance  in  bringing  up  the  fertility  of  their 
lands;  that  humus  and  lime  were  second  or  third.  He  was  not  sure 
whether  the  humus  was  second  or  third,  or  the  lime,  but  he  was  sure 
at  that  time  that  the  tile  drainage  was  first  in  importance,  and  he  said 
at  the  end  of  twenty-five  years  experience  he  had  seen  nothing  to  change 
his  view. 

Report  on  Tile  Drainage 
By  E.  M.  DoDaoK,  Oreeniboro.  N.  C,  B.  F.  D.  2 

Tbe  plat  here  described  la  located  i\i  miles  east  of  Greensboro,  N.  C.,  on 
north  side  of  macadam  road  leading  to  Bnrllngton,  N.  C,  and  in  Guiltord 
Countr,  and  contains  3  acres.  The  shape  ie  as  indicated  by  the  attached  plate. 
(Fig.  4.) 

The  Boit  Is  a  fine  sand?  loam,  changing  to  a  etlS,  sticky  gray  soil  in  the 
lowest  parts.  The  subsoil  Is  lightly  streaked  with  pipe  clay  In  lowest  part 
to  a  yellow  sand-clay  formation  on  higher  part. 

The  lot  was  considered  worthless  for  agriculture  because  water  was  on  the 
surface  from  elx  to  eight  months  in  the  year  on  tbe  low  parts,  and  was  a  real 
mosquito  Incubator;  so  It  bad  only  bean  used  tor  cattle  pasture  up  to  the 
spring  of  1914.  So  In  January,  1914,  we  decided  to  try  to  put  It  In  cultivation 
by  underdralnlng  It.  First  we  put  in  three  main  ditches  and  two  laterals, 
as  Indicated  by  plate,  altogether  about  1.500  feet  of  tile  3  inches  In  diameter 
and  30  feet  of  G-lncta  tile  used  at  outlet  Into  old  ditch.  Tbe  tile  is  from  30 
to  42  Inches  deep  In  the  land.  We  broke  the  land  about  8  Inches  deep  early 
in  the  spring;  with  a  two-horae  turning  plow,  then  disking  well,  then  later 
re-breaking  shallow  with  one-horse  turning  plow,  then  later  harrowing  again; 
and  on  July  3d  harrowed  with  drag  harrow,  and  on  July  4th  laid  oft  with 
bull-tongue  plow  about  42  Inches  apart  and  planted  with  a  corn  planter  26 
Inches  apart  and  used  75  pounds  10  i  4  add  and  potash  fertilizer  per  acre. 
In  about  five  days  ran  drag  harrow  over  It;  the  next  week  harrowed  again, 
then  used  weeder  for  a  week  or  two,  then  used  cultivator  Ave  times  In  five 
weeks.  Tbe  stand  was  almost  perfect,  and  our  oldest  neighbor  guessed  It  to 
yield  all  the  way  from  60  to  75  bushels  per  acre.  Put  It  In  wheat  In  the  fall 
and  made  54  bushels  wheat,  first  qnallty,  In  1915,  and  put  back  In  wheat  again 
that  fall  and  made  45  bushels  In  1916. 

To  make,  the  ttle  cost  us  about  f20.  Ditching  and  flUing  cost  about  (25. 
Total  lor  the  job,  about  f45.    Total  cost  per  acre.  |16. 
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Br  A.  L.  Fkxmoh,  Draper,  Cuwsll  Counlr,  K.  0. 

Thirty  years  ago  the  writer  did  hla  flret  underd  rain  age  work.  The  spot 
drained  was  a  2-acre  "cat  ewamp"  that  occupied  tbe  center  of  one  ot  the  beat 
fleldB  on  the  farm  where  he  was  raised.  The  tile  coat  f27.  The  coat  of  digging 
the  ditches,  laying  the  tile,  and  back-filling  the  ditches  was  not  kept  acconnt 
ol,  for  the  work  was  done  by  the  writer  at  odd  spellH,  after  school  hours  and 
on  Saturdays,  during  the  winter  after  he  was  16  years  old.  These  drains 
are  working  today,  and  mention  Is  made  of  this  first  work  to  show  when 
he  began  to  lay  tile  and  how  lasting  Is  tbe  tlle-dralnage  ImproTement. 

Ten  years  ago  there  was  on  our  farm  In  North  Carolina  a  piece  of  land 
toward  tbe  side  of  a  30-acre  field.  Tbe  piece  (about  4  acres)  was  underlaid 
with  pipe  clay  overlaid  with  a  stratum  ot  hard-pan  about  4  Inches  In  thick- 
ness. The  piece  was  fan-ahape.  A  ditch  was  dug  straight  through  the  loweat 
portion  of  the  piece  3  feet  In  depth  at  the  outlet  and  2%  feet  at  the  upper  end. 
The  outlet  la  an  open  ditch  on  the  land  owned  by  a  neighbor. 

This  main  drain  was  dug  the  entire  length  and  roughly  graded  before  any 
of  the  laterals  were  dug,  the  clay  being  of  a  nature  that  It  would  not  care. 
Then  each  lateral  was  dug  and  graded  to  the  bottom  ot  the  main  ditch,  begin- 
ning with  those  at  the  upper  end  of  the  field.  The  main  drain  was  close  to 
40  rods  tn  length,  and  the  upper  20  rods  was  laid  with  4-Inch  tile. 

The  work  was  begun  at  the  upper  end,  the  main  being  laid  fast  enough  to 
make  connection  with  each  lateral  as  the  ends  of  these  were  reached.  The 
ditches  were  all  carefully  graded  with  a  tiling  ecoop,  and  the  connections  ot 
the  laterals  and  mains  were  made  by  cutting  a  hole  through  the  main  and 
trimming  the  ends  of  the  laterals  so  that  they  would  closely  Ht  the  openings 
made  in  the  main  tUea.  Smalt  pieces  of  rock  and  broken  tllee  were  packed 
around  the  connection  also,  to  Insure  a  tight  joint.  Care  was  used  in  grading 
the  bottoms  ot  tbe  ditches  to  Insure  ae  straight  a  line  as  possible  and  an  even 
grade,  the  latter  being  determined  by  tbe  depth  ot  water  fiowlng  In  the  bottom 
ot  the  ditcb. 

When  a  ditcb  has  been  finished  and  the  tiles  laid,  a  spade  was  used  to  shave 
off  clay  enough  from  the  banks  of  the  ditch  to  cover  the  tiles  about  4  Inches 
deep,  and  this  clay  was  closely  packed  over  tbe  tiles  by  tamping;  then  the 
balance  of  the  back-filling  was  done  with  a  team  and  road  drag,  except  where 
the  clay  was  the  most  "ptpey,"  this  part  being  done  by  hand. 

When  halfway  down  the  length  of  the  main  ditch  5-lncb  tile  was  substituted 
for  the  4-Inch,  to  take  care  of  the  larger  volume  of  water  lower  down. 

The  laterals  were  run  3S  feet  apart — as  the  clay  was  very  stlfT— and  would 
average  about  30  Inches  In  depth.  At  tbe  outlet  a  rock  wall  was  built  over 
the  end  tile  and  was  built  high  enough  so  that  surface  water  during  flood- 
times  would  flow  off  either  side  and  not  right  over  the  end  of  the  tile. 

Three  hundred  and  thirty  feet  of  &-inch  tile  coat  t9.90,  and  tbe  same  number 
ot  feet  ot  4-inch  cost  $6.  Three  thousand  eight  hundred  feet  of  S-lnch  lateral 
cost  t62.95,  a  total  cost  for  tile  ol  ITS. 75.  I  consider  these  prices  GO  per  cent 
higher  than  they  should  be,  but  they  were  tbe  best  we  could  do. 

The'  land  previous  to  being  drained  was  worthless,  for  nothing  could  be 
grown  on  it  save  swamp  grass  and  poverty  grass.     Since  being  drained  it 
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bss  been  a  good  average  field  of  the  tiLrm,  without  a  ditch  to  Intertere  with 
tools  o(  cutUvatlon,  where  hefore  deep  ditches  were  used  tn  an  eDort  to  do 
what  open  ditches  will  not  do  for  that  claea  ot  land,  and  crops  have  been  10 
to  50  bushels  of  corn  per  acre,  26  bushels  of  wheat,  m  to  2  tons  of  hay. 

'^o  account  of  the  time  for  doing  the  work  was  kept,  for  It  was  done  during 
short  spells  In  the  winter  when  other  work  could  not  be  carried  on  upon 
the  land. 

The  whole  coet  of  doing  the  work — estimated  from  similar  work  done  on 
other  fields — would  probably  be  around  t3G,  making  the  total  cost  per  acre, 
for  tile  and  work,  around  f2S. 

The  first  crop  of  corn  grown  on  the  land  after  the  drainage  was  completed 
paid  around  (30  [ler  acre  above  cost  of  growing;  so  the  crops  that  have  been 
grown  Bince  that  first  year  have  had  to  bear  no  part  of  the  coet  of  tiling  the 

This  Is  only  one  of  several  experiences  we  have  had  during  the  past  thirty 
years  in  underdralning  land,  as  we  do  some  of  the  work  practically  every 
winter. 

Report  on  Tile  Drainaqe 

By  I.  n.  Tekbt,  RouKemont,  N.  O. 

I  have  a  piece  of  land  containing  about  six  (6)  acres  in  the  northern  part 
of  Durham  County,  N.  C,  in  eastern  piedmont  section.  The  same  is  In  shape 
of  a  D,  the  outer  edge  of  the  round  part  being  elevated  about  8  feet,  causing 


a  baeln  near  center.  It  Is  gray  soil  with  variable  subsoil,  part  dark  clay  and 
part  blue  and  yellow  pipe  clay.  About  twenty'five  years  ago  tbls  was  drained 
almost  perfectly  with  pole  underdraln,  and  part  of  It  yielded  20  barrels  of 
corn  per  acre;  but  as  pole  drain  became  clogged  or  choked  the  yield  was 
decreased  till  last  year  It  was  only  about  3  barrels  per  acre. 

As  I  saw  the  pole  drain  was  not  permanent  and  was  losing  two  rows  of  corn 
by  each  open  drain,  I  ordered  last  spring  1,600  feet  of  bard  burned  tile  from 
Pomona,  N.  C,  and  with  the  aid  of  our  assistant  drainage  engineer,  Mr.  Baker, 
laid  the  tile  (5-lnch  main  ditch  and  4-Inch  laterals)  in  the  latter  part  ot  April. 
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Owlns  to  the  wet  sprlog  and  aumtner  and  the  already  sodden  coadition 
of  the  land,  the  yield  was  increased  to  only  6  barrels  per  acre.  1  know  if  I 
had  not  drained  with  the  tile  I  would  not  have  gotten  a  single  mature  etalk 
of  com,  hecause  my  main  ditch  did  not  reach  far  enough  up  In  bastn  under 
the  knoll  and  I  did  not  get  any  stand  at  that  spot. 

Have  been  laying  pole  drain  tor  twenty  years,  and  I  consider,  II  this  tile 
drain  holds  indefinitely,  as  claimed,  and  drains  as  It  did  lor  me  thie  season, 
there  Is  no  comparison  In  price.  The  tile  Is  so  very  much  cheaper.  I  laid 
all  the  tile  myself.  The  labor  was  |14  and  the  tile  coat  me.  freight  and  all, 
about  (50.  But  1  know  my  yield  was  increased  to  12  barrels  on  the  2  acres 
In  the  bottoms;  so  1  consider  the  tile  has  Just  about  paid  for  itself  in  this 
one  wet  season. 

Now  I  feel,  as  it  la  permanently  drained,  I  shall  be  repaid  In  bringing  It 
back  to  Its  former  yield  of  20  barrels  per  acre,  by  cultivating  and  manuring. 

By  closing  all  open  ditches,  tbe  appearance  of  this  bottom  has  been  improved 
at  least  100  per  cent. 

Results  of  Tile  Drainage:  on  Farm  of  T.  N.  Sellers, 
OP  Guilford  County 

Mb.  JoSEFIt  HVDB  Pbatt, 

CAapel  mil.  H.  C. 

Dear  Sib: — In  complying  with  your  request  of  2Sth  Inst,  I  am  Bending  you 
herewith  something  of  my  experience  In  tile  draining. 

I  undertook  a  piece  of  very  wet  bottom-land,  covered  with  cattails,  bul- 
rushes, and  alders,  and  so  soft  In  places  that  it  was  dangerous  to  attempt  to 
cross  It.  There  was  a  creek  flowing  through  the  length  of  this  lowground. 
The  land  was  higher  at  the  banks  of  this  stream,  then  became  lower  as  you 
went  from  the  stream  on  either  side. 

I  went  back  from  this  stream  10  roda  or  more,  cutting  a  ditch  parallel  wltb 
the  creek  and  then  cutting  ditches  from  this  Into  the  creek  at  Intervals  of  15 
rode  or  more,  so  that  the  tiling  would  not  receive  more  water  than  It  conld 
carry.  (I  used  3-lnch  tiling  only.)  I  soon  had  this  land  dry  and  Qrm.  Tbe 
production  of  this  land  since  being  thus  drained  is  marvelous.  The  first  crop 
was  corn;  and  by  actual  measurement  this  first  crop  was  IS  barrels  per  acre. 
Since  the  soil  has  become  aerated  more  fully,  I  expect  the  next  crop  to  make 
30  barrels  or  more. 

I  followed  that  flrst  crop  of  corn  with  wheat,  disking  up  the  aoU  when  the 
corn  was  cut,  and  sowing  5  pecks  of  wheat  per  acre.  I  harvested  32<i  bushels 
per  acre. 

Although  I  was  told  by  the  incredulous,  when  undertaking  this  work,  that 
"a  fool  and  bis  money  are  soon  parted,"  yet  I  never  made  an  investment  that 
paid  bigger  dividends,  and  I  never  accomplished  a  work  that  yielded  more 
lasting  benefits. 

I  have  placed  nearly  1  mile  of  tiling,  and  shall  continue  till  all  my  wet 
land'  1b  drained.  Laying  tile  Is  not  such  a  bugaboo  as  some  will  tell  you,  but 
my  advice  Is  to  read  all  the  bulletins  and  all  the  literature  on  the  subject 
available;  then  buy  the  tools,  embark  In  the  work,  and  you  soon  become  an 
"old  stager,"  or  think  you  are. 

Very  respectfnlly,  T,  N.  Sellers. 
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Report  on  Tile  Drainaqe 

;.   N.  Holt.  Qreensboro,    N.   C,   R.  F.  D,  ; 


1.  The  area  ot  this  drained  field  la  127,1S0  square  feet,  between  two  hillside 
flelds,  with  a  spring  branch  zigzagging  through  the  middle. 

2.  Located  between  two  hills  near  the  McConnell  road,  a  valley  about  3 
acres  long,  narrow  at  places,  and  wide  at  others.  Dark  gray  rich  bottom 
soil,  with  blue  clay  subsoil. 

(a)  This  bottom  In  the  year  ot  1911  was  an  awtui  tblcljet,  the  main  ditcb, 
as  you  will  see  in  the  drawing,  was  grown  up  in  trees  from  one  end  to  the 


other;  willows,  vines,  button  bushes,  had  full  charge  ot  it.  In  1912  it  was 
cleared  and  ditched;  part  was  ditched  before  clearing  In  order  to  drain  out 
BO  it  could  ba  cleared.  In  1913  the  ditches  were  cut  and  left  open  to  drain 
until.  In  the  fall  ot  1913  and  the  spring  of  1914,  tbese  ditches  were  tiled  and 
worked  up  for  corn,  which  was  the  first  crop  cultivated  on  the  bottom.  Made 
an  average  of  50  to  60  bushels  of  corn  per  acre  the  flrst  year  in  cultivation. 
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(5)  In  1915  this  corn  stubble  was  plowed  under  In  March  with  a  two-horae 
plow,  then  seeded  down  In  aprlng  oats,  orchard  grass,  and  red  clover.  The 
oats  reached  the  height  of  2  to  3  (eet.  Made  hay  out  of  the  oats  which  averaged 
from  1^  to  2  tons  of  hay  per  acre.    The  following  fall  mowed  a  ton  o£  clover 

(c)  la  1916  got  two  cuttings,  and  each  cutting  received  a  ton  per  acre;  at 
present  a  good  sod  of  orchard  grass  ready  for  grazing. 

id)  Number  of  tiling  laid,  1,043  leet;  alze  of  tile,  3  Inchea.  We  made  our 
tile  out  of  sand  and  cement.  Cost  wlthont  sand,  labor  and  cement  made  our 
tile  come  to  |2  per  hundred,  |20  per  thousand.  Cost  of  ditching,  paid  20  cents 
per  rod  to  have  a  foot-wide  ditch  cut,  depth  not  limited.  Back-Siting  was 
done  with  day  laborers.  It  will  cost  from  %25  to  |G0  per  acre,  probably  more, 
to  have  thoroughly  drained. 

This  report  and  drawing  Is  very  near  exact. 

Joseph  Hyde  Pbatt.  Wilminoton,  N.  C,  November  9,  191S. 

Chapel  Hill.  N.  C. 

Dbar  Sm: — In  regard  to  your  letter  of  the  M  Inst,,  will  say  I  have  about  3 
miles  of  drain  tile  In  my  farm;  and  wilt  say,  without  it  would  have  to  stop 
(arming.  I  put  down  6,000  feet  twenty-Ave  years  ago  of  2^-lnch  tile,  and 
later  on  I  used  3-lnch  altogether. 

Tile  put  down  60  feet  apart  from  2  to  3  feet  deep  on  ordinary  land  witl  he 
sufficient  for  good  crops.  I  put  my  tile  In  the  lowest  places  where  I  knew  It 
would  be  unsafe  without.  The  land  I  put  my  tile  In  was  a  gray  sand  on  top 
and  a  black  sand  eutnotl. 

In  putting  down  tile  be  sure  to  get  a  perfect  tall.  Sometimes  I  have  put  It 
down  when  1  would  have  to  haul  water  and  pour  In  the  trench  the  tiling  scoop 
left  60  as  to  be  sure  of  a  perfect  tall. 

My  2^-lnch  tile  cost  me  |I0  per  thousand  at  the  factory,  and  5  cents  per 
yard  to  put  it  down.  My  3-lncb  tile  cost  $20  per  thousand,  and  6  cents  per 
yard  to  put  it  down.  I  can  make  a  aatlsfactory  crop  ol  anything  ordinarily, 
and  without  tile  It  would  be  practically  naught. 

If  there  is  any  more  regarding  tile  I  can  tell  yon,  will  be  glad  to  do  so. 
Yours  very  truly, 

(Signed)        D.  G.  NoBTKROP. 

Scotland  Neck,  N.  C,  November  12,  1916. 
Dr.  Pbatt. 

Deab  Sir: — I  received  a  letter  from  the  Agricultural  Department  asking  for 
a  plan  on  drainage  oC  wet  land.  We  have  not  had  very  much  of  this  to  do  on 
our  farm— only  Just  an  acre  or  so  in  the  bottoms.  We  bad  an  acre  of  land 
that  for  a  good  many  years  didn't  make  anything.  We  dug  a  ditch  1^  teet 
deep,  IS  inchee  wide,  and  put  fat  lightwood  stobs  crossed  In  this  about  every 
5  teet  apart  and  put  green  pine  poles  split  open,  one  on  each  side  and  one  in 
the  middle,  and  wrapped  tbese  up  with  old  sacks  and  burlaps  which  formed 
a  sifter  tor  the  water  to  drain  through,  and  finished  filling  this  up  with  dirt. 
This  ditch  filled  in  this  way  has  done  good  work  for  the  past  eight  y«ftn. 
and  we  have  made  good  crops  each  year  on  this  acre  of  land  and  have  h&d 
no  trouble  at  all.    This  took  one  and  one-half  days  work  and  the  outptit  in 
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money  was  Dot  anytblng.    Tbis  is  a  good  plan  fOr  those  who  have  no  capital 
to  start  with.    Ttlage  In  our  section  costs  a  great  deal  of  money  to  start  with. 
I  hope  tills  plan  will  help  some  one  who  has  no  money  to  put  out  In  tills 
work.    I  remain 

Yonr  friend,  John  Samuel  Hudson. 


Rgpobt  iJH  Tile  Drainage  Project* 


Bj  IiAWKtxoI  L.  COMHOI>I.V,  Member  Boy 


b  of  Ledger.   N.  C. 

November  16,  1916. 


Db.  JoeiPH  Htdb  Fbatt, 

Chapel  mtl,  S.  C. 

Deab  Sib; — Enclosed  you  will  find  sketch  of  a  piece  of  wet  land  which  I 
wish  to  drain,  using  4-lnch  drain  tile  for  the  work. 

The  ditch  Is  now  almost  completed  aod  400  feet  of  the  tiling  has  been  laid. 
The  whole  Job  will  be  completed,  it  weather  will  permit,  In  the  next  few  days. 

There  Is  about  Z  acres  in  the  plaL    There  Is  a  creok  running  through  a  long 
valley  and  almost  through  tbe  middle  of  the  level  land.    Both  sides  of  the 


creek  are  wet.  The  water  comes  from  tbe  foot  of  the  hillside,  and  I  am  laying 
tbe  tiling  all  tbe  way  in  one  continuous  ditcb,  as  per  sketch,  along  the  foot 
of  the  hill. 

Soil  Is  settling  from  the  hillside  and  mountains  at  the  head  of  the  creek, 
Tbis  land  le  very  rich.    Has  a  black  loam  and  pipe  clay  subsoil. 

Tbis  land  has  been  too  wet  to  use  for  anything  and  has  Just  been  grubbed 
out  last  spring.    Has  bad  no  crops  grown  on  It  except  ewanip  grass. 

The  main  ditch  Is  750  feet  long,  with  three  small  ditches  running  Into  same. 
One  of  these  is  125  feet,  one  30  feet,  one  23  feet,  making  in  ail  92S  feet. 

Am  using  4-incb  tile  costing  f30  per  thousand  feet.  Labor  and  tiling  costing 
near  (75,  or  about  (37.50  per  acre. 
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A3  stated,  I  have  followed  a  line  as  near  as  possible  to  the  hillside  and  hare 
only  one  outlet  Into  the  creek.  I  have  cut  this  ditch  to  the  graTel  and  below 
In  moat  places,  same  being;  on  an  average  of  not  less  than  3  feet  deep.  Aid 
laying  the  tiling  and  at  each  Joint  am  laying  a  rock  on  each  side  ol  the  Joint 
so  that  It  cannot  have  an;  chance  to  move  or  get  oat  of  its  place;  then  I  am 
taking  Qne  gravel  and  rock  and  laying  around  the  tiling  to  about  2  to  3  inchea 
over  the  top  of  eame,  and  then  I  am  taking  some  of  the  ewami)  grasB  near  by 
and  laying  some  of  this  on  the  rock  to  hold  the  wet  dirt  out  of  the  Joints  of 
the  tiling  till  same  gets  to  working  good.  I  think  that  this  rock  around  the 
tiling  will  give  the  water  a  free  access  to  the  tiling  and  at  the  same  time  will 
keep  the  ditch  from  filling  too  tight  around  the  tiling. 

Pilling  in  with  rock  around  the  tiling  Is  an  Idea  oI  my  own,  and  I  do  not 
remember  any  ol  the  farm  papers  recommending  this;  but  1  cannot  see  why 
It  will  not  be  an  advantage  to  the  ditch.  Would  like  to  have  your  idea  on 
thia. 

I  wish  to  enter  this  piece  ol  ditch  to  compete  for  the  gold  medal.  This  is 
not  only  giving  the  plans  for  doing  same,  but  I  am  actually  doing  the  work. 

The  following  letter  has  been  received  from  Lawrence  L.  Connolly, 
acknowledging  receipt  of  the  medal,  and  giving  further  data  in  regard 
to  his  tile  drainage: 

Lbdoeb,  N.  C,  December  i,  1916. 
Db.  Joseph  Htde  Peatt, 
Becretarj/  North  Carolina  Drainage  Asiociation, 

Chapel  Hill,,  y.  C. 
Dejui  Sib:— I  wish  to  thank  you  tor  the  award  ot  the  gold  medal  at  the 
Drainage  meeting  In  Oreensboro.    I  certainly  do  appreciate  this,  as  there  must 
have  been  some  other  good  plans  to  compete  against. 

As  stated,  t  did  not  have  all  ot  this  tiling  laid  when  I  submitted  my  report 
on  same.  Since  then  I  have  finished  the  main  ditch  of  760  feet,  and  the  next 
good  day  or  so  1  will  finish  getting  In  the  two  small  branch  lines  that  are 
lacking. 

I  will  be  glad  to  report  results  of  this  work  (rom  time  to  time.    The  main 
line  Is  doing  extra  well  and  is  carrying  a  good  stream  ot  water. 
Tours  truly. 

(Signed)        Lawbsncb  L.  Connolly, 

if  ember  Com  Cl*T>. 

Refort  ON  Tile  Drainage  Project 

By  n'lLLiAU  Pf.aK.  Jr.,  MorriBiiUe,  N.  C.  Ifl  yesn  old. 


The  field  Is  located  on  Crabtree  Creek  near  Morrisville,  N.  C.,  Wake  County. 
It  Is  a  nearly  square  field,  containing  approximately  S2  acres.  It  Is  a  flat 
lowground  field,  with  a  dark  loam  soil,  and  a  clay  subsoil,  and  Is  nearly  level 
over  the  entire  piece,  with  tbe  exception  ot  a  rise  ot  about  6  inches  to  100  feet, 
and  a  tew  low  places  shown  on  sketch  of  field. 

The  land  Is  used  to  grow  corn  at  the  present  time.  It  makes  good  corn  In 
a  dry  year,  but  In  a  wet  year  it  Is  near  to  a  failure,  for  the  com  drowns  out. 
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The  field  has  several  dltchea  that  may  be  removed  II  the  drains  were  put  In  as 
shown  tn  the  sketch.  The  ditches  are  the  only  means  of  natural  drainage,  and 
they  are  not  satisfactory  In  a  wet  year. 

The  sketch  will  he  found  on  a.  separate  aheet,  ahowlns  present  ditches  which 
may  be  taken  out,  and  the  length  of  each  main  and  each  lateral. 

The  number  of  leet  of  tile  required  tor  each  line  are  as  fallows:  BOO,  400, 
376,  376, 125, 150, 175,  225,  200,  200.  and  ?&  yards— 2,750  yards  in  all  on  the  east 
Bide  of  creek.     The  west  system  Is  as  follows:     500,  300,  175,  200,  175,  376. 
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100,  100,  100,  160,  150  yards— 2,325  yards  in  all.  On  the  west  elde  there  is 
one  concrete  outlet,  and  one  on  the  east  side,  which  cost  J6  each. 

The  cost  of  the  tile  Is  approximately  {26  per  1,000  feet,  which  makes  the 
tile  cost  about  f30S. 

The  digging  and  back-fllllng  of  the  ditches  cost  about  9  cents  per  linear 
yard,  which  Is  about  |45.6T.    The  total  cost  is  as  follows: 

5,075  yards  of  4-inch  tile f   308.62 

Two  concrete  outlets 10.00 

Digging  and  back-filling 45.67 

Total  I    364.29 

Cost  per  acre,  f44.42 
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Ebport  of  Committee  on  Tile  Dhainaqe 

Fbofbbbor  Sherwin  :  My  recollection  ie  tliat  the  awards  were  to  have 
been  made  by  the  President.  As  chairman  of  the  committee  on  these 
Tile  Drainage  ContestB,  I  will  make  the  report.  The  committee  consisted 
of  five  besides  myself.  There  was  Mr.  Lynde,  Mr.  Baker,  Mr.  T,  E. 
Brown,  and  Mr.  Cowley,  who  judged  the  papers.  The  papers  were 
nearly  all  meritorious  and  the  competition  was  ao  close  that  while  we  did 
not  draw  straws  to  decide  it,  we  might  not  have  done  any  worse  if  we  had 
drawn  straws  for  the  final  decision  between  the  men.  The  final  decision 
in  the  men's  contest  gave  the  favor  to  Mr.  A.  L.  French.  Mr.  French 
reported  everything  shipshape  and  probably  with  more  completeness 
of  detail  than  any  other  contestant.  It  seems  rather  unfortunate  in 
the  face  of  so  close  a  contest  that  the  sum  is  not  sufficient  either  to 
divide  or  that  there  are  not  other  prizes  to  be  awarded  for  second,  third, 
etc.,  as  long  as  extreme  merit  lasts. 

In  the  case  of  the  boys'  award  it  was  decided  to  give  it  to  Mr.  Law- 
rence L.  Connolly  of  Ledger.  The  contest  was  close  here,  as  in  the 
case  of  the  men's  contest.  That  medal  will  have  to  be  made  up  for 
the  occasion ;  we  cannot  hand  it  out  today,  because  it  has  to  be  made  up, 
engraved  with  the  name  of  the  person,  etc.  It  is  our  expectation  that 
these  contests  are  going  to  develop  a  considerable  interest  in  drainage 
among  the  boys,  and  probably  it  is  more  worth  while  that  the  boys'  and 
young  men's  interest  be  stimulated  than  the  older  men,  because  of  the 
fact  that  they  have  longer  to  work  out  their  energy  and  their  plans  in  the 
draining  of  land. 

Mr.  T.  E.  Browne:  As  a  representative  of  the  Boys'  Agricultural 
Club  work,  I  want  to  learn  the  facts  governing  this  contest.  I  want  to 
assure  the  Association  that  within  the  next  year  we  are  going  to  call 
the  boys'  attention  to  this.  I  was  especially  struck  with  the  knowledge 
indicated  in  these  papers  by  the  boys.  In  our  meetings  and  literature 
we  are  going  to  emphasize  this  work  and  call  their  attention  to  it. 

Dr.  Pratt:  I  want  to  make  one  statement  in  regard  to  the  papers, 
that  you  brought  out  partly.  There  were  sent  out  to  various  persons 
interested  in  tile  drainage  a  sheet  which  stated  certain  things  the  report 
should  include,  and  the  judges  had  to  take  into  consideration  whether 
the  papers  followed  the  rules  and  regulations  governing  the  contest. 

Mr.  Johnson  :  I  want  to  thank  our  efficient  Vice-President  for  the 
very  instructive  and  comprehensive  session  which  he  has  prepared  for 
us,  and  I  want  to  thank  the  various  speakers  for  their  words  of  en- 
couragement and  instruction.  I  have  been  especially  impressed  with 
the  two  papers  that  have  been  read  in  our  hearing  this  morning.  I  feel 
that  this  Convention  could  well  atTord  to  spend  not  one  morning,  but 
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a  day  or  two  in  the  discussion  of  this  very  important  subject  of  tile 
drainage.  What  we  have  is  certainly  good.  There  is  much  we  can 
yet  learn  about  this  tile  drainage,  but  I  do  believe  and  trust  that  what 
we  have  heard  this  morning  will  encourage  ua  to  study  the  subject  of 
tile  drainage.  If  each  one  of  us  will  go  home,  as  a  committee  of  one, 
resolved  that  we  will  try  to  encourage  it  in  our  various  communities, 
in  a  little  while  tile  drainage  will  be  a  reality.  While  we  have  had  a  rather 
small  Convention  in  numbers,  it  is  gratifying  to  know  that  we  have 
71  persons  registered  during  the  two  days  session.  We  have  21  counties 
represented  and  we  have  representatives  from  the  States  of  Georgia,  Ohio, 
and  the  District  of  Columbia,  There  are  representatives  of  the  Seaboard 
Air  Line  and  Southern  Railways  here.  There  is  one  thing  that  I  feel 
should  be  mentioned  in  this  Convention.  Notwithstanding  the  fact 
that  we  have  agricultural  papers  in  our  State,  designed,  as  they  claim, 
to  improve  agricultural  conditions  throughout  the  State,  looking  for 
subscriptions  to  men  who  are  interested  in  agriculture,  it  is  yet  a  sad 
fact  that  there  are  no  representatives  of  these  papers  in  this  Convention, 
nor,  barring  the  one  we  have  in  Raleigh,  have  I  ever  seen  a  representative 
of  an  agricultural  paper  at  a  drainage  Convention.  It  seems  to  me  that 
these  papers  are  losing  sight  of  the  fact  that  in  ignoring  these  conven- 
tions they  are  ignoring  the  strongest  factor  for  agricultural  development 
in  our  State,  and  I  believe  their  attention  ought  to  be  publicly  called  to 
this  fact.  Therefore  I  mention  it.  Kext  year  when  this  Convention 
shall  meet  I  hope  and  I  believe  that  we  will  have  a  large  representation, 
I  think  this  year  a  great  many  of  us  who  have  been  charged  with  the 
duty  of  getting  the  people  to  attend  have  rested,  in  a  measure,  confident 
in  the  belief  that  if  the  people  would  only  be  so  interested,  they  would 
come  anyhow;  but  I  want  to  say  that  next  year,  if  I  live,  I  want  to 
make  it  my  particular  business  to  see  that  my  community  is  represented 
more  fully  than  it  is  this  year. 

I  do  not  know  of  any  further  business  that  is  to  come  before  the 
Convention  at  this  time,  other  than  the  reports  of  the  committees,  but 
since,  in  a  measure,  this  is  an  experience  meeting,  if  there  is  any 
gentleman  present  who  would  like  to  have  something  to  say,  we  will 
be  glad  to  hear  from  you. 

Me.  Ltsde  :  I  would  suggest  that  the  two  tile  drainage  papers  receiv- 
ing the  awards  bo  sent  to  the  editor  of  the  Progresstt'e  Farmer  for 
publication  in  his  paper. 

Mb.  Randolph  :  I  would  like  to  say  to  the  Convention  that  while 
our  college  (Elon)  does  not  attempt  to  do  more  than  literary  work, 
yet  in  our  scientific  departments  we  are  especially  interested  in  agri- 
culture and  in  giving  our  boys  and  girls  a   fundamental  idea   of  its 
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principles.  I  have  been  very  much  interested  in  the  sessions  of  this 
Convention  and  have  gained  some  ideas  which  I  would  like  to  take  back 
with  me. 

QpEBTioN :  I  would  like  to  ask  one  question,  and  that  is  Low  we  are 
going  to  get  labor  to  carry  out  this  drainage  work,  and  also  to  carry  on 
the  farm  operations  after  the  land  is  drained. 

Mb.  Johnson  :  In  our  immediate  section  the  land  is  so  fruitful  when 
cleared  that  we  are  justified  in  paying  large  sums  for  contract  work, 
and  any  negro  who  will  half  work  can  earn  $2  per  day  for  an  eight- 
hour  day.  This  fact  has  become  more  generally  known  throughout  the 
eastern  sections,  and  for  this  reason  we  have  a  great  deal  of  negro  labor; 
but  it  is  only  fair  to  state  that  in  drawing  on  this  labor  from  other  sec- 
tions it  is  not  treating  those  sections  exactly  fair.  So  far,  the  foreign 
labor  has  been  extremely  unsatisfactory.  We  have  had  some  Bussians 
and  Poles  and  a  scattering  of  other  nationalities.  In  nearly  every  case 
they  were  dissatisfied.  This  labor  problem  is  one  that  no  one  has  as 
yet  found  a  solution  for.  To  give  you  some  idea  of  about  what  it  costs 
to  develop  an  acre  of  land,  we  pay  $S  per  acre  for  cutting  down,  $5 
per  acre  for  the  lateral  ditches,  perhaps  $1.25  to  $1.50  to  stick  the  com. 
It  will  cost  perhaps  $2  to  cut  the  weeds  in  it  one  time.  That  embraces 
all  the  work.  It  will  cost  50  cente  per  barrel  on  the  average  to  raise 
the  corn.  The  land  will  average  anywhere  from  eight  to  twelve  to 
fifteen  barrels  per  acre,  and  we  have  not  sold  any  of  that  com  for  less 
than  80  cents  per  bushel.  You  can  readily  see,  if  you  take  an  acre  on 
which  you  have  invested,  say  $25,  and  you  can  sell  all  the  crop  off  of  it 
for  $50  per  acre,  what  it  means.  Would  it  not  be  a  good  plan  to  cut 
these  large  farms  into  small  farms,  and  induce  the  people  of  the  west 
to  come  there  instead  of  going  to  Canada?  Land  now  sells  for  $30  per 
acre  imeut,  that  is,  with  the  wood  still  on  it. 

Reports  of  Committees 
Repobt  of  Commtttge  on  Nominations  and  Next  Mebting  Place 

We,  the  Committee  on  Nomlaatlon  of  OfDcers  and  Next  Meeting  Place,  beg 
leave  to  submit  our  report  as  follows: 

Place  for  next  meeting — Lumberton,  Robeson  County.  N.  C.  That  a  mid- 
winter meeting  be  held  In  Baleigh,  N.  C,  the  dates  to  be  decided  on  by  th» 
Secretary. 

for  Prcsidenf— Professor  M.  E.  Staerwln.  of  Wake  County. 

For  Secretary-Treasurer— Bt.  Joseph  Hyde  Pratt,  of  Orange  County, 

For  First  Tice-President  in  Charge  of  District  Drainage— D.  B.  McNeill,  of 
Robeson  Coanty. 

'For  First  Ticc-President  in  Charge  of  Farm  Drainage— H.  M.  LynSe,  ot 
Wake  County. 
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For  Second  Tice-Preaidents — E.  Oscar  Randolph,  Alamance  County;  P.  H. 
Jobnson,  Beaufort  County;  O.  L.  Clark,  Bladen  County;  H.  B.  CraTon,  Bun- 
combe County;  J.  A.  Scott,  Cabarrus  County;  R.  L,  Rockett,  Catawba  County; 
J.  A.  Brown,  Columbua  County;  W.  F,  Aberly,  Craven  County;  Heraey  Everett. 
Cumberland  County;  Benueban  Cameron,  Durham  County;  H.  Cowley,  Edge- 
combe County;  N.  L.  Cranford,  Forsyth  County;  W.  C.  Boren,  Guilford  County; 
Dr.  C.  A.  Statesbury,  Hyde  County;  Lovit  Hlnea,  Lenoir  County;  W.  D. 
Alexander,  Mecklenburg  County;  J.  Ii.  Becton,  New  Hanover  County;  Miss 
H.  M.  Berry,  Orange  County;  W.  A.  Brown,  Pender  County;  Bruce  Craven. 
Randolph  County;  J.  B.  Sellers,  Robeson  County;  V,  T.  Baggett,  Sampson 
County;  C.  Bodenhelmer,  Stokes  County;  F.  R.  Baker.  Wake  County;  J.  H. 
St  all  Inge.  Wayne  County. 

Vlce-Preei dents  from  other  couutles  are  to  be  named  by  the  Secretary- 
Treasurer. 

Mr.  Sbllbks:  I  move  that  the  Secretary  be  instructed  to  cast  the 
entire  vote  of  this  Cocvention  for  the  officers  ae  given  by  this  Nominating 
Committee. 

Motion  carried. 

Report  of  Comutitee  os  Hesolvtions 

The  North  Carolina  Drainage  Association,  In  annual  aesalon  in  the  city  of 
Greensboro,  North  Carolina,  submits  the  following  declaration  and  resolutions 
In  behalf  of  the  public  activities  to  which  It  Is  committed.  This  Association 
was  organized  la  the  city  of  New  Bern  In  190S  for  the  purpose  of  promoting 
the  reclamation  and  more  efficient  drainage  of  wet  and  overflowed  lands  In 
the  State.  As  a  result  ot  the  cooperative  efforts  of  this  Association,  a  modem 
drainage  law  was  drafted  and  enacted  into  law  by  the  General  Assembly  of 
the  State  at  Its  session  ol  1909.  Under  this  law  as  amended  from  time  to  time 
many  drainage  districts  have  been  eetabltshed,  many  thousands  of  acres  of 
wet  and  overflowed  lands  have  been  reclaimed,  and  many  other  thousands  of 
acres  of  lands  which  were  subject  to  occasional  overflow  and  consequent 
damage  to  growing  crops  have  been  efficiently  drained;  and  all  these  lands 
are  now  in  a  productive  condition.  The  net  results  of  these  activitlea  represent 
an  increment  to  the  wealth  of  the  State  estimated  by  some  as  high  as  fSO,- 
000,000,  thereby  increasing  the  revenues  ot  the  State  and  counties  and  multi- 
plying the  volume  and  value  of  farm  products  and  contributing  to  the  welfare 
and  prosperity  of  the  people. 

We  urge  upon  the  Intelligent  and  progressive  citizenship  ol  the  State  a 
continued  Interest  In  the  work  of  the  Association,  particularly  by  attending 
its  sessions  and  participating  In  the  educational  processes  intended  to  extend 
the  benefits  ot  drainage  to  every  locality. 

We  commend  to  the  Legislature  of  the  State  due  consideration  of  the  Im- 
portance of  maintaining  a  wise  and  workable  drainage  law,  and  we  express 
the  hope  that  certain  amendments  wblcb  will  be  proposed  to  the  Legislature 
at  the  coming  seaalou  of  191T  will  be  promptly  enacted  Into  law.  To  this 
end  we  urge  the  Association  at  this  meeting  to  authorize  and  direct  the  Legis- 
lative Committee  to  hold  a  meeting  In  the  city  of  Raleigh  during  the  coming 
session  of  the  Legislature  at  such  time  as  may  be  designated  by  the  President 


oiUooi^lc 


86  NINTH    ANNUAt   DKAINAOE   CONVENTION 

and  Secretary  of  the  Awoclatlon  tor  the  purpose  of  preBentlng  to  tbe  appro- 
priate legislative  commltteeB  the  necessity  for  these  amendmentB  and  their 
enactment  wlthont  material  change. 

TItat  the  President  and  Secretary  of  the  AsBocIatlon  be  requested  to  exercise 
unusual  efforts  by  way  ol  publicity  and  correspondeiLce  to  secure  a  large  and 
representative  attendance  of  citizens  at  tbe  next  annual  meeting  of  tbe 
Association. 

That  this  Association  extends  cordial  thanks  for  many  courtesies  extended 
In  preparation  for  and  during  the  sessions  of  this  Convention  In  the  city  of 
Qreensboro.  We  especially  thank  the  Chamber  of  Commerce  for  its  coopera- 
tion, the  Board  of  County  CommissioneTa  for  the  nee  of  the  courthouse  for  the 
sesalons  of  the  Convention;  the  press  of  the  city  for  their  generous  reports  of 
tbe  proceedings;  the  Manufacturera'  Club  for  courtesies  extended;  and  all 
those  citizens  of  tbe  city  of  Greensboro  who  have  participated  In  welcoming 
us  and  In  making  our  stay  so  agreeable. 

John  H.  Small,  Chairman, 
Beknehan  Cameboh,  Durham  County, 
W.  C.  BoBEH,  Quilford  County, 
E.  WiLLiAvsoH,  Sampson  County, 
W.  F.  Abeblet,  Craven  County, 
J.  A.  Wilkinson,  Beaufort  County, 
N,  L.  Cbakfobd,  Forsyth  County, 
A.  E.  HiBE,  Forsyth  County, 
G.  B.  Selless,  Robeson  County, 
James  Slate.  Stokes  County, 
Bbuce  Ceaten,  Randolph  County, 

Committee  on  Retolutiont. 

The  report  of  the  committee  was  accepted  and  the  reaolutions  as 
presented  were  unanimously  adopted  hy  the  Convention. 

Resolutions  of  Sympathy 

At  the  Eighth  Convention,  Held  at  Belhaven,  a  resolution  of  sym- 
pathy was  sent  to  Mrs.  B.  £.  Rice,  on  the  death  of  her  husband,  one  of 
our  most  valued  members.  The  following  letter  was  received  from 
Mrs.  Rice  in  reply: 

Mb.  Joseph  Hyde  Pbatt,  Wekona,  N.  C,  January  21, 1916. 

Chapel  ma,  N.  C. 
Deab  Sib: — Your  note  of  December  22d  was  received  by  me  some  time  ago, 
also  the  copy  of  resolutions  adopted  b;  the  Drainage  Convention.  The  senti- 
ment expressed  in  the  resolutlona  was  greatly  appreciated  by  myself  and 
family.  Also  I  wish  to  thank  you  for  your  kind  expressions  of  appreciation 
of  my  dear  husband's  work.  Your  kind  words  are  very  comforting. 
Again  thanking  you,  I  am.  Very  sincerely, 

(Signed)        Mas.  B.  E.  Rice. 
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On  the  death  of  Mr.  William  MilhoUand,  the  following  resolution  waa 
passed,  and  forwarded  to  Mrs.  MilhoUand  of  Norfolk,  Va. 

Resolution 
Resolved,  That  this  ABsociatlon  expresses  Its  deep  regret  at  tbe  death  ot  onr 
esteemed  former  member,  Mr.  William  MilhoUand,  and  Its  appreciation  o( 
hlB  faithful  work  in  codperatlng  with  our  ABSoclation  In  the  development  of 
the  State;  and  the  Secretar?  Is  herewith  requested  to  extend  the  condolences 
of  this  Association  to  the  bereaved  famll]'. 

Report  op  Meubebship  Committee 

The  Membership  Committee  reported  a  total  registration  of  71  from 
the  following  21  counties: 

Alamance,  Beaufort,  Buncombe,  Cabarrus,  Craven,  Catawba,  Durham, 
Edgecombe,  Forsyth,  Guilford,  Hyde,  Lenior,  Mecklenburg,  New 
Hanover,  Orange,  Randolph,  Robeson,  Rowan,  Sampson,  Stokes,  and 
Wake. 

There  were  also  representatives  from  Georgia,  Ohio,  and  Washington, 
D.  C. 

A  complete  list  of  the  registration  ie  given  at  the  end  of  the  proceed- 
ings. 

Mb,  Johnson  :  I  would  like  now  to  turn  over  the  Convention  to  its 
next  President,  Professor  M.  E.  Sherwin  of  Wake  County. 

Mb,  Shebwin  :  I  thank  the  Association  very  heartily  for  this  honor, 
but  I  will  forego  any  presidential  address,  the  same  as  I  did  the  vice- 
presidential  address. 

The  Convention  adjourned  sine  die. 
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DELEGATES  WHO  REGISTERED  AT  DRAINAGE 

CONVENTION,  GREENSBORO,  N.  C. 

NOVEMBER  22  AND  23,  1916 


Name  Tomn  Count]/ 

W.  F.  Aberlr New  Bern Craven 

Will  D.  Alexander Charlotte Mecklenburg 

Eugene  Baggett Salemburg    Sampson 

V.  T.  Baggett Salemburg   Sampson 

T.  R.  Baker Ralelgb   Wake 

J.  L.  Becton Wilmington  New  Hanover 

H.  M.  Berry Chapel  Hill  Orange 

J.  B.  Blades New  Bern  Craven 

T.  Y.  Blanton West  Raleigh   Wake 

W.  C.  Boren Pomona    Oulltord 

D.  Tucker  Brown Chapel  Hill  Orange 

T.  E.  Browne Ralelgb  Wake 

W.  S.  Bullard Roseboro Sampson 

Beanehan  Cameron  Staggvllle Durham 

Wm.  R.  Camp Raleigh  Wake 

J.  H.  Cllnard ...Wlnaton-Salem   Forerth 

A.  Wajrland  Cooke Greensboro   Guilford 

H.  Cowley Tarboro  Edgecombe 

N.  L.  Cranford Wtnston-Salem   Forsyth 

Bruce  Craven Trinity  Randolph 

H.  B.  Craven Rldgecrest  Buncombe 

P.  H.  Cranford Greensboro   Qnllford 

Cheater  Dodson Greenaboro   Qnllford 

B.  M.  Dodson Greensboro   QuUford 

J.  C.  Forrester Greensboro   Qnllford 

Cyrus  P.  Frazier Greensboro   Oulltord 

D.  L,  Fullerton,  The  Tlllotson  &  Wolcott  Co Cleveland,  Ohio 

W.  F.  Goodman Concord    Cabarrus 

J.  R.  Hardin Greensboro   Guilford 

Lovlt  Hines  Kinston  Lenoir 

E.  N.  Holt Greensboro   Oulltord 

Jos.  A.  Hosklns Summerfleld  Qullford 

E.  E.  Hunter  (S.  A.  L.  Ry.) .  .Wilmington  New  Hanover 

C.  H.  JesBup Peters  Creek  Stokea 

P.  H.  Johnson Pantego   Beaufort 

Wm.  M.  Jones,  M.D Greensboro    Oullford 

A,  W.  Jordan Greensboro    Oullford 

Andrew  Joyner Greensboro   Oulltord 

H.  M.  Lynde Raleigh  Wake 

Kory  McNalr Maiton  Robeson 

D.  B.  McNeill Lumberton  Robeson 
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Xame  Totcn  County 

R,  J.  Mebaae OreeoBboro    GQillord 

S.  A.  Miller Wlnston-Salem    ..Forsytli 

W.  E.  Miller  (P.O.  Boi  232) .  .Greensboro    Gnlllord 

L.  Moaeley Greensboro    Guilford 

W.  S.  Needham Barber  Rowan 

R.  B.  Parker Raleigh  Wake 

Joseph  Hyde  Pratt Chapel  Hill  Orange 

B.  Oscar  Randolph Blon  College  Alamance 

W.  A.  Reynolds Wlnston-Salem   Foreyth 

Otis  M.  Kockett Greensboro   Guilford 

R.  L.  Rockett ConoTer  Catawba 

J.  A.  Scott Concord    Cabarrus 

Howard  See  Atlanta,  Oa. 

O.  B.  Sellers Mazton  Robeeon 

J.  B.  Sellers Maiton  Robeeon 

T.  N.  Sellers Brown  Summit  OuiUord 

M.  B.  Sherwin West  Raleigh   Wake 

James  W.  Slate Mlzpah  Stokes 

John  H.  Small Washington   Beaufort 

W.  B.  Stafford Winaton-Salem   Forsyth 

C.  A,  Statesbury New  Holland  Hyde 

M.  W.  Thompson Greensboro   Guilford 

John  D.  Waldrop Greensboro   Guilford 

M.  C.  Henley Greensboro   Guilford 

J.  C.  Williams  CSouth'n  Ry.) Washington,  D,  C. 

Arthur  Williamson  Salemburg  .. ., Sampson 

E.  Williamson Salemburg Sampson 

Hiram  B.  Worth Greensboro   Guilford 

W.  H,  Worth Greensboro   Guilford 
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PRESS  NOTICES 


Since  the  drainage  meeting  in  November,  1916,  the  following  press 
notices  hare  been  prepared  and  sent  to  the  press : 

NOETH    CaBOLIITA   GEOLOGICAL   AND   EcONOMtO    SuBTET 

F0RB3TRT  DIVISION 

Frett  Notice  Ko.  ii.  Chapel  Hnx,  N,  C,  November  2S,  1916. 

DRAINAGE  DISTRICTS  AND  FOREST  FIRE  PREVENTION 

At  tbe  Drainage  Convention  Just  closed  at  Greensboro,  Dr.  Joaepb  Hyde 
Pratt,  Secretary,  brought  out  In  a.  short  talk  the  fact  that  entorcement  of  tbe 
State  Forest  Fire  Iiaw  la  of  primary  Importance  to  those  who  are  Interested 
In  drainage  districts.  As,  however,  swamp  lands  are  not  generally  considered 
very  susceptible  to  fire,  the  connection  may  not  at  first  slgbt  be  obvious. 

The  establishment  of  drainage  districts  means  the  making  available  for 
agriculture  of  large  areas  of  swamp  land  and  the  necessary  throwing  upon 
tbe  market  of  large  quantities  ol  swamp  timber.  In  Eastern  North  Carolina 
probably  90  per  cent  of  such  timber  Is  gum,  lor  which,  even  though  much  is 
now  cut  for  lumber  and  veneer,  there  is  as  yet  but  a  limited  market  Tbe 
recent  demand  for  timber  for  paper  pulp  throughout  North  Carolina  Is  opening 
up  another  and  very  Important  market  for  gum  timber,  and,  as  small  sixes 
are  Just  as  valuable  as  tbe  large  timber  for  this  purpose,  this  use  (or  gum 
will  soon  become  general  and  undoubtedly  very  profitable. 

Capital  Is  now  seeking  Investments  in  North  Carolina  gum  lands,  with  tbe 
object  of  locating  pulp  mills  here.  The  State  Geological  and  Economic  Survey 
has  on  Sle  a  number  of  letters  from  different  parts  of  tbe  country  inquiring 
about  suitable  sites  for  such  mills.  Tliat  the  interest  Is  real  can  be  seen  from 
the  tact  that  two  exblblte  of  pulpwood  were  made  at  the  State  Fair:  one  by 
the  Belhaven  Board  of  Trade  and  the  other  by  parties  who  are  endeavoring 
to  bring  a  pulp  mill  to  Wilmington.  The  Journal,  Paper,  tbe  olQcial  organ  ot 
tbe  Technical  Aasoclatloo  of  Pulp  and  Paper  Industry,  also  sent  an  exhibit, 
which  unfortunately  arrived  too  late  to  be  shown. 

The  manufacturing  of  pulp  requires  a  very  large  Investment,  and  capitalists 
are  unwilling  to  locate  a  mill  where  there  Is  not  a  good  prospect  ol  a  perma- 
nent supply  of  timber.  Swamp  land  which  la  to  b«  drained  and  become  agri- 
cultural land  may  be  able  to  supply  mature  timber  for  a  number  of  years, 
but  the  supply  will  run  out;  so  that  some  other  source  of  supply  Is  necessary. 
This  may  be  found  !n  the  poorer  pine  lands  of  the  reglon^those  which  have 
been  cut  over  and  are  now,  owing  to  tbe  frequently  recurring  fires,  almost 
bare  ot  young  growth.  Were  flres  prevented  a  crop  of  pine  would  soon  cover 
such  lands  and  a  perpetual  supply  of  pulpwood  timber  would  thus  become 
available  in  from  twenty  to  thirty  years.  Some  pulp  mills  desire  to  purchase 
such  lands  In  order  to  be  assured  of  their  supply;  while  others  are.  content 
to  know  that  near-by  landowners  are  preparing  to  supply  tbelr  permanent 
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demandB.  Fires  In  BaBtem  North  Carolina  have  destroyed  and  are  still 
destrorinK  the  greater  part  of  the  young  pine  growth,  hut  aa  soon  as  this 
can  be  prevented  these  poorer  lands  can  be  made  to  pay  well  In  the  production 
of  pulpwood.  It  Is  only  where  the  aeaurance  of  such  a  permanent  supply  can 
be  secured  that  pulp  mills  can  he  established,  and,  for  this  reason.  It  Is  very 
greatly  to  the  Interest  of  all  owners  of  swamp  timber  to  see  that  the  near-hy 
pine  lands  are  protected  from  Are. 

North  Carolina  already  has  a  Forest  Fire  Law  which.  If  enforced,  would 
go  a  long  way  towards  furnlBhlng  adequate  protection.  All  that  la  needed  is 
an  appropriation  to  put  It  In  force.  The  next  Qeneral  Assembly  will  be  aeked 
for  such  an  appropriation,  and  It  Is  confidently  hoped  that  such  may  be  secured. 

TILE  IN  FARM  LAND  DRAINING* 

The  fanners  of  the  South  are  beginning  to  realize  that  tile  drainage  of 
their  farms,  when  thle  Is  done  In  the  proper  way,  Increases  very  materially 
the  productiveness  of  their  land.  This  Interest  has  been  quickened  to  such 
an  extent  that  the  demand  for  tile  drainage  for  farms  is  very  greatly  in 
excess  of  the  number  of  men  who  are  capable  and  competent  of  laying  tite 
to  take  care  of  the  work.  There  are  a  few  men  In  the  South  who  are  experts 
In  farm-land  draining.  I  mean  by  thla  that  they  are  experienced  and  com- 
petent In  the  actual  laying  of  the  tile  so  that  It  will  be  able  to  accomplish  the 
work  that  la  expected  of  It.  Tile  draining  of  farm  land  has  In  many  Instances 
been  declared  unBucceBsfuI  and  of  no  value,  and  In  practically  every  case  It 
bas  been  due  to  the  fact  that  the  tile  was  not  properly  laid.  Many  farmers, 
who  know  that  tile  draining  for  farm  land  Is  of  an  advantage  to  most  land, 
have  decided  to  thus  drain  their  farms,  have  sent  to  the  factories  and  bought 
the  tile  and  then,  without  any  previous  experience,  have  started  to  lay  the 
tile,  and  in  moat  cases  failure  has  resulted.  In  other  cases  the  farmers  have 
taken  the  precaution  to  have  an  engineer  lay  oft  a  scheme  for  the  tile  draining. 
and  then  have  attempted  to  lay  the  tile  themselves;  and  again  In  many  In- 
slances  the  work  has  been  a  failure.  It  needs  experienced  men  to  lay  the 
tile  just  as  much  as  It  Is  necessary  that  a  plan'  for  the  tile  drainage  shall  be 
worked  out  and  a  tine  for  the  tile  be  staked  out. 

I  believe  the  best  way  to  overcome  this  la  for  the  differeiit  States  to  appoint 
a  Tile  Demonstrator,  under  tbe  Department  of  Agriculture,  whose  business 
shall  he  to  give  Instructions  in  the  various  communltieH  how  to  lay  tile,  and 
the  Instructions  should  be  given  by  actual  work  In  laying  tile.  I  believe  there 
are  hundreds  of  thousands  of  feet  of  tile  to  be  laid  In  North  Carolina  It  com- 
petent men  could  be  obtained  to  do  the  work,  and  the  farmers  could  be  assured 
that  their  tile  would  he  laid  in  the  right  way. 

DRAINAGE  CONVENTION 

Haleioh,  N.  C,  February  1,  1917. 

In  connection  with  the  Drainage  Convention  that  will  be  held  In  Raleigh 

on  Thursday,  February  1,  there  will  he  given  in  the  City  Auditorium  at  8 

o'clock  Thursday  night  an  Illustrated  lecture  on  what  has  been  accomplished 

by  drainage  under  the  North  Carolina  Drainage  Law  In  North  Carolina  during 
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tbe  past  lew  years.  This  lecture  Is  free,  and  all  wbo  are  interested  or  wish 
to  Itnow  aomething  about  the  swamps  ol  North  Carolina  are  cordially  Invited 
to  attend.  There  wilt  be  about  one  hundred  pictures  shown  ot  the  various 
steps  In  drainage,  and  of  scenes  In  the  swamps  and  of  the  land  after  it  has 
been  drained  and  cultlvafed.  This  is  the  Orst  time  the  ifeople  of  Raleigh  have 
had  an  opportunity  of  seeing  Illustrations  of  what  drainage  has  accomplished 
in  this  State.  There  will  also  be  a  meeting  at  3  p.  m.  In  the  rooms  of  the 
Chamber  of  Commerce,  when  the  North  Carolina  Drainage  Law  will  be  dis- 
cussed. 

The  public  Is  cordially  invited  to  come  to  the  Illustrated  lecture  and  see 
how  the  North  Carolina  Drainage  Law  has  Increased  the  wealth  of  tba  State 
by  at  least  (50,000,000. 
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MIDWINTER  MEETING 
NORTH  CAROLINA  DRAINAGE  ASSOCIATION 


On  Tuesday.  February  1,  1917,  the  North  Carolina  Drainage  Association 
held  Its  Midwinter  Meeting  at  Raleigh,  N.  C.  This  meeting  was  called  largely 
to  take  up  the  discussion  of  the  needed  amendmentB  to  the  North  Carolina 
Drainage  Law,  and  also  to  give  Information  to  the  members  of  the  General 
Assembly,  and  others  Interested,  as  to  what  had  been  accomplished  by  reason 
of  the  North  Carolina  Drainage  l«w. 

Among  the  proposed  ameodmonta  discussed  at  the  meeting  were: 

Providing  for  paying  the  expense  of  a  preliminary  survey; 

For  a  more  equitable  classIUcation  of  the  land  of  the  drainage  districts; 

A  provision  In  regard  to  transfer  of  land  in  the  districts  so  that  the  assese- 
ment  rolls  be  made  to  conform  with  the  present  owners  of  the  land; 

A  provision  relating  to  tbe  electlota  and  term  of  ofBce  of  the  commissioners 
of  a  drainage  district;  length  of  the  term  of  office,  appointment  of  successors, 
and  what  remuneration  should  be  allowed; 

A  provtaloQ  relating  to  the  acceptance  by  the  State  Treasury  ot  drainage 
bonds  to  be  deposited  by  banks,  insurance  companlra,  etc; 

A  provision  authorizing  the  formation  ot  snbdlstricts  within  main  districts 
for  the  purpose  of  securing  tile  drainage; 

A  provision  in  regard  to  the  naming  of  districts,  that  a  district  shall  be 
named  from  the  county  in  which  the  greater  portion  of  the  district  la  located. 
together  with  a  number  indicating  the  number  of  districts  in  the  county;  as, 
for  instance,  the  eight  districts  of  Mecklenburg  would  be  named  "Mecklen- 
burg County  District,  No.  1,  2,  3.  4.  G,  6,  7,  and  g." 

A  provision  relating  to  Increasing  the  number  of  payments  permitted  in 
paying  off  drainage  bonds. 

The  night  session  consisted  of  Illustrated  lectures  on  what  bad  been  accom- 
plished in  the  drainage  of  the  swamp  lands  of  Eastern  North  Carolina,  These 
lectures  were  given  in  the  City  Auditorium,  and  were  well  attended  by  mem- 
bers of  the  lieglslature  and  others. 

The  Brst  talk  was  given  by  Joseph  Hyde  Pratt  on  "What  Has  Been  Accom- 
plished by  Drainage."    He  stated  briefly  as  follows: 

"Up  to  the  present  time  there  have  been  organized  123  drainage  districts, 
38  ot  which  have  been  fully  organized  and  the  drainage  completed;  20  have 
been  completely  organized  and  the  drainage  work  Is  now  being  done;  42  are 
still  in  process  ot  organization;  11  have  been  organized,  but  for  one  reason 
or  another  the  work  has  not  started  on  the  ditching  and  canals;  and  12  bave 
been  abandoned.  Through  this  work  approximately  850,000  acres  of  swamp 
land  bave  been  reclaimed,  and  100,000  acres  of  overflowed  land  In  Piedmont 
and  Western  North  Carolina.  It  is  estimated  that  the  cost  of  draining  the 
swamp  land  varies  from  $4  to  $6  per  acre;  and  for  tbe  drainage  ot  the  over- 
flowed land  in  Piedmont  and  Western  North  Carolina  the  cost  varies  from 
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(15  to  t2&  or  more  per  acre.  Tbe  reclamation  of  these  lands  means  tbat  land 
which  was  formerly  brlngtog  In  no  revenue  to  Its  owner  and  was  a  menace 
from  the  standpoint  of  health  la  now  producing  from  40  to  100  bushels  of  com 
per  acre,  Irom  1  to  2  bales  of  cotton,  and  other  crops  In  like  proportion.  This 
reclaimed  land,  In  fact,  Is  the  most  productive  and  richest  In  the  State,  and 
win  produce  In  abundance -any  crop  which  can  be  grown  In  this  climate.  When 
It  Is  realized  that  the  taxable  value  of  this  land  before  being  drained  was 
from  35  cents  to  $1  per  acre,  that  It  coats  from  $19  to  (31  per  acre  to  drain 
and  clear  It,  and  that  after  this  ts  done  It  can  be  sold  at  from  $50  to  (150 
per  acre,  some  Idea  can  be  gained  of  the  tremendous  Import  to  the  State  of 
draining  approximately  S00,000  acres  of  swamp  and  overflowed  land.  A  con- 
servative estimate  of  the  agricultural  value  to  the  people  of  North  Carolina 
through  this  drainage  work  ts  (50,000.000,  without  even  taking  Into  consider- 
ation the  gain  from  the  standpoint  of  health. 

"Cattle  raising  should  and  will  become  a  very  Important  Industrj'  In  E<aBtern 
North  Carolina  Juet  as  soon  as  a  stock  law  Is  enforced  throughout  that  section 
of  the  State.  It  will  be  Impossible  to  develop  the  cattle  Industry  without  a 
stock  law.  Already  the  State  has  lost  considerable  capital  which  was  ready 
to  Invest  In  large  acreage  of  land  upon  which  to  raise  cattle.  In  some  In- 
stancea  negotiations  were  all  ready  to  he  closed  tor  the  land  when  it  was 
found  that  the  section  in  which  the  land  was  located  had  no  stock  law,  and 
the  negotiations  were  called  oH.  As  one  cattle  raiser  expressed  it  who  was 
contemplating  purchasing  a  large  acreage  In  Hyde  County:  'There  is  no  sense 
in  my  bringing  into  Hyde  County  valuable  cattle  and  raising  them  when  there 
is  no  chance  ot  shipping  them  out.' " 

The  next  speech  was  by  Mr.  Wlllard  T,  Kyier,  Agricultural  Agent  of  the 
Norfolk  and  Southern  Railroad,  who  gave  a  splendid  talk  on  "The  Reclaimed 
Swamp  Lands  of  Eastern  North  Carolina."  His  talk  was  thoroughly  Illus- 
trated with  splendid  views.  niUBtrating  the  various  steps  of  reclamation  of 
these  lands  and  of  the  crops  that  have  been  and  can  be  raised  upon  these 
reclaimed  lands. 

The  last  speech  was  by  Mr.  D.  N.  Graves,  of  Boston,  President  of  the  New 
Holland  Farme  Company.  He  gave  a  most  comprehensive  and  enjoyable  talk 
on  the  LAke  Mattamuskeet  District.  His  pictures  showed  the  various  steps 
in  the  reclamation  of  this  district. 
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SUGGESTED  LEGISLATION' 

In  connection  with  the  work  of  the  Legislative  Committee  of  the 
North  Carolina  Drainage  Association,  letters  were  written  to  the  various 
bond  dealers  and  others  in  regard  to  suggestions  as  to  amendments  to 
the  Drainage  Law.     Letters  were  received  as  follows : 

LuMBEBTON,  N.  C,  January  22,  1917. 
Db.  Joseph  Htdg  Pbatt, 

Becretary  N.  C.  Drainage  Aaiodation, 
CHapel  Hill,  N.  C. 

Deab  Sib: — Yours  of  the  20th.  in  re  changes  In  the  North  Carolina  Drainage 
Laws,  at  hand,  and  in  reply  will  say  that  while  I  am  in  full  sympathy  with 
any  betterment  of  the  Drainage  Laws,  I  hardly  think  It  proltable  that  I  will 
he  attle  to  attend  the  proposed  meeting  at  Raleigh. 

Last  August,  while  surveying  In  the  sand  hills  In  Scotland  County.  I  was 
Infected  with  poleon  snmach,  with  diaastrous  reautts.  I  have  been  laid  up 
since  the  first  of  September.  Early  In  December  T  went  to  Baltimore  tor 
treatment,  returning  last  week,  and  while  I  am  much  Improved,  I  will  not  be 
able  to  get  about  much  before  March. 

1  am  greatly  Interested  In  the  proposed  amendmeute,  and  should  very  much 
like  to  have  a  copy  of  the  proposed  changes.  I  might  be  able  to  offer  some 
su^estlon  from  my  experience  here  and  elsewhere  that  would  be  useful. 

One  thing  that  would  be  of  help  would  ba  some  plan  whereby  one  or  more 
ol  the  men  who  have  acted  as  viewer  or  commissioner  in  any  district  should 
be  available  to  new  districts.  In  their  work  they  have  gained  practical  eiperl- 
ence  that  is  Invaluable,  and  that  under  the  present  system  Is  wasted.  A  viewer 
or  commlasloner  who  has  acted  for  one  district  has  acquired  an  experience 
and  working  knowledge  of  details  and  of  the  laws  that  will  enable  him  to 
.  avoid  the  delays  and  blunders  that  an  entirely  new  set  of  men  will  be  likely 
to  have.  A  better  way  would  be  to  have  one  commissioner  and  viewer  act 
for  the  entire  county  in  all  drainage  matters,  and  the  other  two  possibly 
selected  as  they  now  are.  That  way  would  Inoure  one  experienced  member 
at  all  times. 

I  think  that  Section  31,  as  amended  In  1911,  Is  still  susceptible  of  great 
Improvement.  In  fact,  It  Is  practically  Impossible  tu  comply  With  the  pro- 
visions of  Sections  3.  32,  and  34.  as  they  are  conflicting.  Besides  that,  to  at 
once  compute  the  entire  asaeasment  roll  for  the  tull  ten  years  entails  needless 
work  and  expense,  for  at  that  time  no  one  knows  who  or  how  many  will  pay 
at  once  or  bow  many  will  let  their  land  be  taxed  tor  the  bond  Issue,  and  the 
computations  made  tor  tbose  parties  paying  at  the  outset  is  time  and  money 
thrown  away. 

The  complete  assessment  roll  for  the  ten  years  should  not  be  made  until 
a/(er  the  expiration  of  the  flfteen  days  allowed  to  pay  casb  and  eave  the  extra 


96  NINTH    ANNUAL   DBAINAGE   CONVENTION 

expense  ot  tbe  bond  Issne.  To  be  clear  and  unaaaaflable,  those  three  sectlona 
should  be  rewritten  and  rearranged.  It  would  not  be  a  difficult  matter  to  so 
arrange  them  tliat  there  would  be  no  chance  to  mlBconstrue  the  provisions 
of  these  sections,  and  so  they  would  not  confilct. 

I  win  do  what  I  can  with  Senator  Gough  and  Representatives  Sellers  and 
Oliver;  but  to  talk  to  tbem  intelligently  I  should  have  a  copy  of  the  proposed 
changes  and  am  end  meg  ts. 

Very  respectfully  yours, 

(Signed)        F.  F.  Wetmobe. 

GEOROB  S.  SPEER  A  CO. 

Mtjiticipal  add  Corporation  Bokdb 

10  Bouth  LaSalle  Street 

Chicago,  Ili.,  January  27,  1917. 
Hon.  Joseph  Hvde  Pbatt, 

Secretary  Drainage  AMocialion, 
Raleigtt,  H.  C. 

Deab  Mb.  Pbati: — P^om  the  Afanu/acfurers'  iiecord  and  other  sources  we 
understand  that  you  and  some  of  your  associates  are  proposing  to  ask  the 
State  legislature  at  its  present  session  to  mabe  some  changes  or  amendments 
In  the  North  Carolina  Drainage  District  law. 

If  there  is  time  between  now  and  the  date  you  present  this  matter,  I  should 
be  glad  to  have  a  copy  ot  your  proposed  amendments,  and  Inclose  herewith 
a  memorandum  of  some  ot  the  points  which  I  tbink  most  Important. 

During  the  past  twenty  years  we  have  bandied  sixty-four  different  Issues 
of  drainage  bonds,  mostly  in  the  Middle  West  and  Southern  States.  Some 
of  the  suggested  changea  are  from  the  viewpoint  ot  the  banker— that  is, 
changes  that  will  tend  to  make  the  securities  safe  and  salable.  Others  are 
from  the  viewpoint  of  the  landowner  and  are  Intended  to  create  conditions 
under  which  landowners  under  any  proposed  project  that  Is  feasible  from  a 
physical  or  engineering  standpoint  can  safely  Include  their  land  in  the  district 
and  depend  upon  the  increased  earnings  from  the  soil  to  meet  the  obligations 
when  and  as  due. 

You  will  realize,  of  course,  that  anything  that  tends  to  make  the  securities 
sate  and  salable  will  enable  the  landowners  to  obtain  capital  to  make  the 
proposed  Improvements  at  less  cost,  and  anything  that  tends  to  make  the 
operation  safe  and  profitable  lor  the  landowner  Is  a  benefit  to  the  bank  or 
bond  house  handling  the  securities.  In  other  words,  their  interests  are 
mutual. 

The  Ideal  way  to  obtain  money  tor  such  Improvements  Is  to  have  the  county 
lend  Us  credit  to  the  proposed  district,  spread  a  special  assessment  on  the 
property  to  be  Improved,  which  will  be  held  by  the  county,  and  let  the  county 
issue  its  direct  obligations  to  raise  the  money  to  make  the  Improvement.  This 
is  done  In  the  State  ot  Minnesota,  which  has,  1  believe,  the  best  drainage  law 
of  any  State  in  the  Union.  We  also  have  a  precedent  In  the  State  of  Virginia, 
where  maglBterlai  districts  make  a  special  assessment  on  all  property  within 
that  district  to  cover  the  cost  of  road  improvement.  This  obligation  Is  held 
by  the  county  and  county  bonds  are  Issued  and  sold  to  the  public  to  raise 
the  money  to  do  the  work.    My  observation  leads  me  to  believe  that  the  State 
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Legislature  ot  Nortb  Carolina  would  consider  this  change  too  radical,  and  It 
may  be  unwise  to  even  suggeet  tbat  change  at  tbie  time. 

Our  Interest  In  the  matter  ariaes  from  tbe  fact  that  we  now  own  30,000 
acres  ol  land  on  the  Beaufort  Penlnanla  In  Carteret  County,  which  we  are 
now  draining.  When  we  bought  this  land  we  proposed  to  finance  the  drainage 
operation  through  a  municipal  district  bond  Issue,  but  we  and  our  attorneys 
later  found  the  law  to  be  unsatisfactory,  and  that  operation  baa  been  financed 
by  short-time  corporation  or  mortgage  bond  Issue.  We  now  bare  an  option 
on  another  and  larger  tract  in  the  State,  which  we  will  buy  and  develop  with 
a  municipal  district  bond  issue  if  aatisfactory  amendments  to  tbe  present  law 
can  be  had— not  otherwise. 

On  my  last  trip  to  North  Carolina  1  tried  to  arrange  to  come  via  Raleigh 
to  talk  these  matters  over  with  you,  but  was  called  home  and  could  not  do  so, 
and  am  therefore  sending  you  this  written  memorandum,  which  I  realize  may 
be  unsatisfactory  In  that  some  of  the  points,  or  the  reasons  tor  suggesting 
them,  may  not  be  dear  to  you. 

These  suggested  changes  are  tbe  result  of  our  own  experience  and  observa- 
tion and  also  conferences  with  bond  attorneys  and  other  bond  houses  of  experi- 
ence and  who  specialize  in  this  line.  We  consider  these  changes  important, 
and  trust  that  you  and  your  asaociatea  will  give  them  due  consideration. 

If  any  of  the  suggestions  are  not  clear,  I  should  be  glad  to  explain  In  detail, 
or  make  a  trip  to  Raleigh  for  a  conference  with  you  and  others  Interested. 

With  liest  wishes,  I  am.  Yours  very  truly, 

(Signed)        Q.  S.  Speeb. 

President. 
SPBNCMR  «  SPENCBR 
ATToanETa  and  CounaELLOBa  at  Law 

SWANQDABTEB,  N.  C. 

„     ,  „        .^  January  80,  1917. 

Da.  Joseph  Hyde  Pbatt, 

Chapel  But,  N.  C. 

Deab  Sm: — We  have  read  tbe  proposed  amendments  to  the  drainage  law, 
and  find  that  no  amendment  is  proposed  to  section  30,  chapter  442,  Pnblic 
Laws  1909.  As  this  section  now  reads,  we  interpret  it  to  mean  that  after 
lateral  ditches  are  constructed  by  the  owner  ot  each  tract  of  land,  thereafter 
Bucb  lateral  ditches  shall  be  kept  In  repair  by  the  Board  of  Drainage  Com- 
missioners. 

To  illustrate,  suppose  A  owns  a  tract  ot  land  that  is  located  one-bait  mile 
from  a  drainage  canal  which  has  been  constructed  hy  the  district,  and  that 
there  are  two  or  three  tracts  between  this  tract  and  a  canal.  In  the  event  A 
cannot  acquire  a  right  to  drain  his  tract  of  land  through  the  lands  of  parties 
lying  between  his  land  and  a  canal,  this  section  gives  him  a  right  to  condemn 
a  right  of  way  for  his  ditch.  Now,  after  this  ditch  is  constructed,  section  30 
places  the  same  under  the  control  of  tbe  Board  ot  Commissioners  ot  tbe  district 
and  compels  them  to  keep  same  In  repair. 

You  will  readily  realize  that  there  will  be  a  network  of  such  ditches  ranging 
In  size  from  1  to  6  feet  wide  and  from  1  to  3  or  4  teet  deep.  It  will  be  almost 
Impossible  for  any  district  to  maintain  such  ditches,  and  we  do  not  believe 
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tbat  the  spirit  of  the  law  contemplatea  auch.  However.  It  would  iieem  troin 
the  wording  of  this  section  tbat  this  duty  Is  put  upon  the  co mm Isa loners.  We 
think  that  this  law  ought  to  be  amended  In  such  a.  manner  tbat  the  owners 
of  land  constructing  such  ditches  shall  be  required  to  keep  the  same  [n  repair. 
We  merely  wish  to  call  this  to  your  attention  so  that  the  Legislative  Com- 
mittee of  the  Drainage  Aaeoclatlon  may  incorporate  It  In  the  amendments  If 
they  see  fit  to  do  so.  Yours  very  truly, 

(Signed)        Sperces  &  Spehceb. 

Sidney  Spitzer  &'  Co. 

INVESTMENT 

Ml'HICIFAL  AKD  BONDS  Railsoaua.vd 

Qoverhme:<t  Cobpobation 

JosEPH  Htde  Pratt.  Btate  Qeologiit,  Toledo,  0..  February  1,  1917. 

Raleigh.  N.  C. 
Dear  Sib: — We  are  In  receipt  of  your  telegram  of  today  reading: 

"Would  you  advise  longer  maturity  for  North  Carolina 
Drainage  Bonds.  Are  you  satisfied  with  the  law  as  It  now 
stands.    Wire  quick." 

In  reply  to  which  we  have  wired  you  as  follows: 

"We  don't  advise  longer  maturities  North  Carolina 
Drainage  Bonds.  We  are  aatleSed  with  present  law  and 
are  creating  a  market  for  such  bonds." 

By  way  of  further  explanation,  will  state  that  we  do  not  believe  that  the 
maturity  of  the  bonds  should  be  changed,  because  thirteen  years  Is  long 
enough  tor  any  drainage  bond  to  run. 

We  do  not  know  of  any  suggestions  to  make  as  to  your  laws,  as  we  feel 
they  are  good  ones,  and  we  have  created  quite  a  market  tor  North  Carolina 
Drainage  Bonds  Issued  under  these  laws,  and  as  far  as  we  are  concerned  we 
are  perfectly  satisfied  to  handle  the  bonds  under  the  present  law. 
If  we  can  be  of  any  further  service  to  you.  please  command  us. 
Very  truly  youra. 

(Signed)        Sidney  Spitzes  ft  Co., 
By  John  S.  Habbir. 


1.  Change  in  the  nomenclature.  Drainage  district  bonds  should  be  known 
by  the  county  In  which  the  property  is  located.  For  example:  Adams  County 
Municipal  Drainage  District,  No.  1,  No.  2,  or  No.  3,  would  find  a  wider  market 
and  more  ready  sale  than  Alligator  Creek  or  Dlemal  Swamp  Drainage  Dis- 
tricts located  In  Adams  County. 

2.  Extend  the  time  of  payment.  Drained  land  gets  better  each  year  after 
It  Is  drained,  tamed,  and  cultivated.     There  Is  no  reason,  therefore,  why 
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municipal  drainage  district  bonds  ahould  not  run  for  twenty-flve  or  thirty 
years,  or  even  longer.  The  present  program  of  having  10  per  cent  of  the 
principal  mature  the  third  year  and  10  per  cent  each  year  thereafter  Is  suicidal 
and  is  sure  to  iead  to  default  and  hrlng  North  Carolina  Drainage  District 
bonds  into  disrepute.  Provision  should  be  made  tor  bonds  to  mature  any 
time  wlttiin  thirty  years  and  stipulate  that  not  more  than  10  per  cent  of  the 
principal  could  mature  In  any  one  year.  The  district  officials  and  the  bond 
bouse  bidding  on  the  bonds  could  then  agree  upon  the  maturities,  date  and 
place  of  payment  of  interest  and  principal  within  these  prescribed  limitations. 
A  reasonable  amount  of  flexibility  Is  most  desirable. 

3.  It  should  be  made  the  duty  of  the  court  under  which  drainage  districts 
are  organized  to  review  the  proceedings  and  certify  on  the  back  of  each  bond, 
when  and  as  issued,  that  the  court  has  reviewed  the  proceedings;  that  the 
bonds  are  regularly  and  legally  issued  in  accordance  with  the  laws  of  the 
State  of  North  Carolina,  and  this  certification  should  by  statute  make  all 
bonds  so  certified  forever  Incontestable. 

4.  Provielon  should  he  made  for  refunding  now  or  at  any  future  time, 
because  bonds  of  districts  organized  under  the  present  law  are  maturing  too 
fast,  and  unless  relief  Is  given  In  this  or  some  other  manner  there  Is  sure  to 
be  default. 

5.  Ample  provision  should  be  mad@  for  the  Issuance  of  drainage  district 
bonds  to  pay  for  expenditures  previously  made  and  work  already  done,  and 
this  provision  should  be  BuMctently  broad  to  enable  an  individual  or  corpora- 
tion to  carry  on  the  work  as  far  as  possible  with  their  own  reaources,  even 
to  tbfl  completion  of  all  construction  work,  and  then  Issue  district  bonds  to 
cover  the  cost  thereof.  Bonds  Issued  after  the  construction  work  is  completed 
can  be  sold  at  a  much  higher  price  than  will  be  possible  to  obtain  before  the 
work  commenced. 

6.  The  Interest  rate  should  be  6  per  cent  payable  semiannually,  the  time  and 
place  ot  payment  to  be  determined  by  mutual  agreement  between  the  district 
ofDctals  and  the  bank  or  bond  house  contracting  for  the  purchase  of  the  securi- 
ties, and  care  should  .be  taken  to  have  one  Installment  of  the  semiannual 
interest  and  paymenta  on  principal  tall  due  thirty  or  sixty  days  after  the 
date  when  ail  taxes  are  supposed  to  have  been  paid. 

T.  All  bond  issues  shouid  be  advertised  for  public  saie  In  local  papers  and 
the  financial  papers  In  the  leading  banking  centers,  and  no  bid  staould  be 
accepted  below  par  and  accrued  Interest.  If  the  bonds  cannot  be  sold  at  par 
and  interest  publicly,  provision  should  be  made  for  their  sale  privately  at  a 
price  not  below  90  or  95  and  Interest. 

g.  All  assesamenta  for  payment  of  Interest  and  principal  on  tbe  bonds  and 
the  annual  maintenance  charges  should  be  spread  upon  the  basis  of  estimated 
benefits,  for -two  principal  reasons:  nrat,  because  It  is  equitable,  and,  second, 
because  it  will  furnish  a  financial  statement  that  can  be  used  to  advantage 
by  the  bank  or  bond  house  purchasing  the  securities,  and  will,  therefore,  result 
in  the  district  obtaining  a  better  price  for  its  bonds. 

Ninety  per  cent  of  the  Individual  investors  who  purchase  drainage  district 
bonds  are  accustomed  to  buying  municipal  securities,  and  therefore  accustomed 
the  present  law  the  assessed  valuation  Is  generally  less  than  the  bonded  debt. 
A  financial  statement  of  the  district  would  therefore  be  detrimental. 
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The  district  directors  or  commlsslonerB  and  the  engineer  In  charge,  actios 
under  the  direction  of  tlie  court,  should  estimate  the  present  valae  of  all  land 
within  the  proposed  district  and  edtimate  the  value  of  the  land  when  drained. 
The  dilTBrence  between  the  present  value  and  the  value  when  drained  woald 
be  the  amount  of  the  benefit  to  the  property  owner,  and  the  estimated  cost  of 
the  work  should  be  asaessed  on  all  property  within  the  district  on  that  haala. 
A  rough  llluetratloQ  of  a  district  containing  25,000  acres  will  make  this  point 
more  clearly  understood: 


Acre. 

PnwDt 

Eslimated 
V.lue 
Dniottl 

PwAot* 
B«Defit 

Total  Benefit 

Per  Acn  Debt 

3.000 

S.000 
8.000 

S.000 
4,000 

1       2,00 
S.OO 

10.00 

t      70.00 

70.00 
70.00 
70.00 

t      08.00 
W.OO 
MOO 
M.OO 

t    104.000.00 

so<!ooo.oo 

300.000.00 
180,000.00 

*      6.80 
B.60 
«.S0 
«00 

.« 

Estimated  cost,  f  150,000,  or  approximately  f  6  per  acre. 
The  tKind  house  would  hare  a  flnanclal  statement  o(  the  assessed  benellts 
and  the  total  bonded  debt  would  be  approximately  10  per  cent  of  that  amount. 


Estimated  cost,  fl60,000. 

Average  cost  per  acre,  approximately  $6.40. 

Maximum  assessment,  (7.30  per  acre. 

Minimum  assessment,  tl.50  per  acre. 

Assessed  valuation,  according  to  benefits,  more  than  ten  times  the  amount 
of  the  debt. 

9.  General  Taxes. — The  act  should  stipulate  that  there  should  be  no  increase 
In  the  assessed  valuation  for  general  taxes  on  lands  within  a  drainage  district 
while  the  drainage  bonds  remain  outstanding,  or  at  least  For  a  period  of  ten 
years.  This  arrangement  will  work  no  hardship  on  the  other  property  owners, 
within  the  county  and  will  be  a  great  benefit  to  the  district  landowners,  tens' 
to  make  the  drainage  bond  a  better  security,  and  stimulate  development  by 
drainage  within  the  State. 
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10.  Ttafl  annital  tax  levied  lor  payment  ot  Interest  and  principal  on  the  bonds 
and  the  coat  of  maintenance  should  be  at  least  10  per  cent  In  exceee  of  actual 
requirements,  so  as  to  provide  against  dellnquenclea,  and  this  10  per  cent 
excess  assessment  ebould  continue  throughont  the  lite  of  the  bonds,  or  until 
each  time  as  this  fund,  which  will  accumulate  from  rear  to  year,  reaches  an 
aggregate  In  cash  of  not  less  than  10  per  cent  ot  the  face  value  ot  all  outstand- 
ing bonds.  Any  provision  made  that  will  insure  prompt  payment  of  Interest 
and  principal  when  due  will  make  North  Carolina  drainage  bonds  popular  and 
enable  property  owners  to  obtain  money  to  mahe  such  ImprovementB  at  a 
lower  cost  than  would  otherwise  be  possible. 

11.  Coupons  or  bonds  that  are  not  paid  promptly  at  maturity  should  bear 
Interest  at  the  highest  legal  rate  during  the  period  ot  their  delinquency. 

12.  To  insure  the  levyini;  of  aaaeHsments  and  the  collection  of  taxes,  the 
law  should  Impose  a  penalty  on  district  and  county  ofBcials  who  fall  to  perform 
their  duty  In  this  connection. 

13.  The  assessment  neceaaary  to  pay  principal  and  Interest  on  the  bond 
issue  througbont  Its  life  should  be  spread  upon  the  property  within  the  district 
at  the  time  the  bonds  are  authorized  and  issued,  and  this  tax  lien  should 
follow  the  land  and  not  the  owner. 

14.  Shorten  the  time  required  for  the  organization  of  a  district,  especially 
where  there  is  no  diversity  ot  ownership,  or  where  all  property  owners  sign 
the  original  petition. 
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Pratt,  1905.    S".  96  pp.    Postage  i  cent*. 

Oivei  Ulna*  Frodadng  Oold  itDd  Silver  daring  190S  and  19D« 
Produced  duriBi  1B04;  dMoribea  tho  mineral  Chromite.  giTing   '-- 

the  mmnner  in  wbieh  It  occnri  in  North  Carolina.  ParcontagB  o 
ot  MmiDg,  Auociuled  Miugrala.  LoFaUlios,  Vsea:  deaerihflB 
Uelhod  ot  Cleaning  and  Preparing  Bar^tea  for  Uarket;  deac 
nnd  in  connaetlon  with  the  Preporation  ot  the  Bonaen  Burn 
Zircon  in  eonnaetion  with  (ha  Nemat  Lamp,  giiinf  a  Liu  of  thi 
deaerlbea  the  mineral!  containing  Corondum  Oema,  Hlddenita  i 
|iT«  New  Occurrencea  ot  theie  Gema;  deaeribea  the  minaral  i 

10.  Oyster  Culture  In  North  CBrollna,  by  Robert  E.  Coker,  1905.  S°,  S9  pp. 
Out  or  print. 

11.  The  Mining  Industry  In  North  Carolina  During  1905,  by  Joseph  Hyde 
Pratt,  1906.    8',  96  pp.   Poitage  4  cettt». 

Deeerlbea  tha  mineral  OobaK  and  tlie  principal  minerali  (hat  contain  Oobalt:  Comndom 
Looalitlei;  Uonailte  and  Zircon  In  conalderahle  detail  giring  Analyaea  Of  ThDriaaila; 
daaeribea    Tantalum    Mineral*    and    girea    deacrlption    ot   the   Tantalum    Lamp;    give*    briat 

deacription  o[  Peat  DepoaiU;   the  maoutaotur*  ot  Ban-"' —   »>-■-'-■   " " '   " 

tratiag  Plant   in   Black  Sand    InTaatigatlona;  _giTac   Li 
llinlng,  Uineral  Intarart  in  Land,  Phoaphate  Rack,  Marl 

12.  InvestlgatlouB  Relative  to  the  Shad  nsherles  ol  North  Carolina,  by 
John  N.  Cobb,  1906.    8°,  7*  pp.,  8  maps.    Pottage  6  centi. 

13.  Report  of  Committee  on  Fisheries  In  North  Carolina.  Compiled  by 
JoBBpb.Hyde  Pratt,  1906.    8°,  78  pp.    Out  of  Print. 

14.  The  Mining  Industry  in  North  Carolina  During  1906,  by  Joseph  Hyde 
Pratt,  1907.    S°,  141  pp.,  20  pi.,  and  5  flgs.    Pottage  10  cents. 

Under  tha  head  at  "Recent  Change)  In  Cold  Uinlng  in  Tforth  Carolina,"  giTea  methoda 
of  mining,  deaerlbing  Log  Waahen,  Square  Beta,  Oyanida  Planta,  etc.,  and  detailed  dewudp- 
tlona  ot  Oold  Depoaita  and  Ulnei  are  gfrea;  Copper  DspoalU  of  Swain  Gaunt;  are  detcribed: 
Ulca  DspoaiU  of   Wertem   North   Carolina   are   dsaoribed.    giving   Diatrihullon   and   Oenen) 


Oeology,  Occurrence.  Aaaociatad  Ulnsrala.  Mining 
h  a  deacripti         ■  '  -  ..      .   -     . 


of  manr  of  the  . 

ling,   deecriptioB   si   UoaaiTtB  fa   Ociginal 
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15.  The  Mining  Industry  in  North  Carolina  Daring  1907,  by  Joseph  Hyde 
Pratt,  190S.    8°,  176  pp.,  13  pi.,  and  4  flgs.    Pottage  15  cents. 

Takes  up  in  detail  the  Copper  of  the  Oold  HIU  Copper  District:  a  description  of  the  Uaea 
of  Honaalte  and  ita  Aaiociated  Minerali;  deaeriptiona  of  Baby,  Emerald,  Beryl,  Hiddenlle, 
and  Amelhyat  Localillea:  a  detailed  deacrlption  with  Analyiea  of  tha  Principal  Mineral  Springt 
ot  North  Carolina;  a  descriptioa  of  the  Peat  Formalioni  la  North  OaroUna,  togelher  wiUi 
a  detailed  account  of  the  Uses  of  Peat  and  the  Resulla  ot  an  Eiperiment  Condocled  by  the 
United  SUtea  Geological  Burver  on   Feat  from   Eliubeth  City,   North   Carolina. 

16.  Report  of  Convention  called  by  Qovernor  R.  B.  Glenn  -to  Investigate  the 
Fishing  Industries  In  North  Carolina,  compiled  by  Joseph  Hyde  Pratt,  State 
Geologist,  1908.    8°,  45  pp.    Out  oj  print. 

17.  Proceedings  of  Drainage  Convention  held  at  New  Bern,  North  Carolina, 
September  9,  1908.    Complied  by  Joseph  Hyde  Pratt,  1908.    8°,  94  pp.    Out  o/ 

IS.  Proceedings  of  Second  Annual  Drainage  Convention  held  at  New  Bern, 
North  Carolina,  November  11  and  12.  1909,  complied  by  Joseph  Hyde  Pratt, 
and  containing  North  CarollnB  Drainage  Law,  1909.    8°,  50  pp.    Out  oJ  print. 

19.  Forest  Fires  In  North  Carolina  During  1909,  by  J.  S.  Holmes,  Forester, 
1910.    8°,  52  pp.,  9  pi.    Out  of  print. 
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20.  Wood-uBlng  Industries  of  Nortb  Carolina,  by  Roger  B.  Simmons,  under 
the  direction  of  J.  S.  Holmea  and  H.  S.  Sacked,  1910.  S*,  74  pt>.,  6  pi. 
Pottage  7  cents. 

21.  Proceedings  of  tbe  Third  Annual  Drainage  Convention,  held  under 
Auspices  of  the  North  Carolina  Drainage  Aasoclatlon;  and  the  North  Carolina 
Drainage  Law  (codified).  Compiled  by  Joseph  Hyde  Pratt,  1911,  8°,  87  pp., 
3  pi.    0%it  oi  print. 

22.  Forest  Fires  In  North  Carolina  During  1910,  by  J.  S.  Holmes,  Forester, 

1911.  8*,  48  pp.    Out  of  vHnt. 

23.  Mining  Industry  In  North  Carolina  During  1908,  '09,  and  '10,  by  Joseph 
Hyde  Pratt  and  Miss  H.  M.  Berry,  1911.  S°,  134  pp.,  1  pi.,  27  flgs.  Pottage 
10  centt.     Cloth  copies  50  centt  extra. 

Gives  report 

DeUilad  report 

on    MoDAlJlA,    by    Doa£lai    d,    DiBrraii;    neporu    qn    variDUH    uem    Juiaer&LB,    oy    umgimx    a, 

ChsDca  'Report  of  the  Dun   RiTor  mnd   Deep  BiTer   Co&l  Fields;    Some    notes  on   (he    Put 

Hsnlshsl'i   Marble;    Description   of 'th*  manufBeture   of    Band-Ume    Brick. 

2*.  Fishing  Industry  of  North  Carolina,  by  Joseph  Hyde  Pratt.  1911.  8°,  44 
pp.    Out  of  print. 

25.  Proceedings  of  Second  Annual  Coaventlon  of  the  North  Carolina  For- 
estry Association,  held  at  Raleigh.  North  Carolina,  February  21,  1912.  Forest 
Fires  In  North  Carolina  During  1911.  Suggested  Forestry  I.egfslation.  Com- 
piled by  J.  S.  Holmes,  Forester,  1912.    8°,  71  pp.    Pottage  5  centt. 

26.  Proceedings  ot  Fourth  Annual  Drainage  Convention,  held  at  EllKabetb 
City,  North  Carolina,  November  16  and  16,  1911,  compiled  by  Joseph  Hyde 
Pratt,  SUte  Geologist,  1912.    S°,  45  pp.    Out  of  print. 

27.  Highway  Work  In  North  Carolina,  containing  a  Statistical  Report  of 
Road  Work  during  1911  by  Joseph  Hyde  Pratt,  State  QeologlBt,  and  Miss 
H.  M.  Berry,  Secretary,  1912.    S°,  145  pp.,  11  flgs.    Out  of  print. 

28.  Culverts  and  Small  Bridges  for  Country  Roads  In  North  Carolina,  by 
C.  R.  Thomas  and  T.  F.  Hickereon,  1912.  8°,  56  pp.,  14  Sgs.,  20  pi.  Pottage 
10  centg. 

29.  Report  ot  the  Fisheries  Convention  held  at  New  Bern,  N.  C,  December 
13,  1911,  compiled  by  Joseph  Hyde  Pratt,  State  Geologist,  together  with  a 
Compendium  ol  the  Stenographic  Notes  of  tbe  Meetings  Held  on  the  two 
tripa  taken  by  the  Legislative  Fish  Committee  Appointed  by  tbe  General  As- 
sembly ot  1909,  and  the  Legislation  Recommended  by  this  Committee,  1912. 
8°,  302  pp.    Postage  15  cents. 

30.  Proceedings  ot  the  Annual  Convention  ot  the  North  Carolina  Good 
Roads  Aasoclatlon  held  at  Charlotte,  N.  C,  August  1  and  2,  1912,  In  Co6pera- 
tlon  with  the  Nortb  Carolina  Geological  and  Economic  Survey.  Compiled 
by  Joseph  Hyde  Pratt,  State  Geologist,  and  Miss  H.  M.  Berry,  Secretarj. 

1912.  8°,  109  pp.  Pottage  10  cents. 

31.  Proceedings  ot  Fifth  Annual  Drainage  Convention  bold  at  Raleigh, 
N.  C  November  26  and  27,  1912.  Compiled  by  Joseph  Hyde  Pratt,  State 
Geologist.    8°,  66  pp.,  6  pi.    Pottage  S  cents. 

32.  Public  Roads  are  Public  Necessities,  by  Joseph  Hydo  Pratt,  State 
Geologist,  1913,    8°,  62  pp.    Pottage  5  centt. 
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33.  Foreat  Flraa  In  North  Carolina  during  1912  and  National  and  Assoclar 
tlon  CoSperatlve  Fire  Control,  br  J.  S.  Holmes,  Forester,  IS13.  8°,  S3  pp. 
Postage  5  centt. 

34.  Mining  Industry  In  North  Carolina  during  1911-12,  by  Joaepli  Hyde 
Pratt,  State  Oeoloslst,  1914.    6",  314  pp.,  23  pi.,  12  figs.    Pottage  15  centt. 

Sim  detailed  nporl  on  Oold  Ilinlni  in  miouB  countiSB  with  bpccIbI  report  on  Metsl- 
luTEical  Frocsuei  used  si  ths  lols  Mica,  br  Gland  Hafer;  dwcHption  of  a  Cyanide  Mill. 
br  Fercr  Baibour:  the  new  Diillisg  proceia  for  Ireating  Norlb  CacoUiia  Silieeoua  Gold  Orel 
al  the  MontgomerT  Uine.  inclnding  a  deicrpition  of  the  Uwarrie  MinlQK  Compsnr'a  Plant: 
BDtu  on  tbe  Carter  Mine,  Monlsomery  County,  bj  Cleud  Hsfer;  ulio  a  deicription  of  tbe 
Howie  Mina  nod  its  miU;  a  dEtaUed  report  an  the  Cofgim  (Appnlachien)  Oald  Mine,  by 
JOHph  Hyde  Fritt:  a  liil  of  gems  and  gem  mineral!  occurring  in  tbe  Uniled  States;  ipecial 
dMcnptiong  of  LocalltiSB  where  the  Amelbjiat,  Beryl.  £merald,  end  Qositi  Qemi  Occur  aa 
taken  from  Uniled  Stslea  Geological  Survey  Report  by  Douslae  B,  Slerratl;  a  report  on  the 
Dan  River  Coal  Field,  by  R,  W,  Btons,  hi  reprinlsd  from  Bulletin  4T1-B  of  the  United  SUlea 

Mineral  Reaourcea'  of  United  Btalea  for  1612;  a'  special  report'  on  Aabeatoa  deicribini  both 
(he  Ampbibole  and  Chryaotile  Tarietiea;  a  report  on  (be  Mount  Airy  Granite  Quarry;  apecial 

aBDlletin  on  Peldapar  and  SaoUn  of  the  United  SUtea  Bureau  of  Minai,' which  rela'taa  to 
Notth  Cerolina,  and  which  takea  up  in  detail  Oceurrencea.  Methods  at  Mining,  and  Deacrip- 
liona  of  LoealiUea  of  Feldapar  and  Kaolin  minea  in  North  Carolina,  prepared  by  Mr,  A.  §. 
WBt(a,  In  tbia  Kconomic  Paper  ire  alao  giTen  the  nsmea  and  addreasea  of  producera  of 
(he  Tarioua  mineralB  during  tbe  years  covered  by   the  report. 

35.  Good  RoadH  Days,  November  5th  and  Sth,  1913,  compUed  by  Joseph 
Hyde  Pratt.  State  QeoloKlat,  and  Mlaa  H.  M.  Berry.  Secretary.  8°,  102  pp., 
11  pi.    Pottage  10  centt. 

36.  ProceedinsB  of  the  North  Carolina  Good  Roads  Association,  held  at 
Morehead  City,  N.  C,  July  31st  and  Auguet  1,  1913.  In  Codperatlon  with  the 
North  Carolina  Qeologlt^l  and  Economic  Survey.— Statistical  Report  of  High- 
way Work  In  North  Carolina  during  1912.  Compiled  by  Joseph  Hyde  Pratt, 
State  OeologlBt,  and  Mise  H.  M.  Berry,  Secretary.  8°,  127  pp.,  7  flgs.  Out 
of  print. 

.  37.  Forest  Fires  In  North  Carolina  during  1913  and  a  Summary  of  State 
Forest  Fire  Prevention  in  the  United  States,  by  J.  S.  Holmes,  Forester,  1914. 
8%  82  pp.    Pottage  8  centt. 

38.  Forma  covering  the  Organization  of  Drainage  Districts  under  the  North 
Carolina  Drainage  Law,  Chapter  442,  Public  Laws  of  1909,  and  Amendments. 
And  Forms  for  Minutes  of  Boards  of  Drainage  Commissioners  covering  the 
Organization  of  the  Board  up  to  and  Including  the  Issuing  of  the  Drainage 
Bonds.  Compiled  by  Geo.  R.  Boyd,  Drainage  Bnglneer.  133  pp.  Pottage  15 
cents. 

39.  Proceedings  of  the  Good  Roads  Institute  held  at  the  University  of  North 
Carolina,  March  17-19.  1914.  Held  under  the  auspices  of  the  Departments  of 
Civil  and  Highway  Engineering  of  the  University  of  North  Carolina  and 
The  North  Carolina  Geological  and  Elconomic  Survey.  8°,  117  pp.,  16  Sgs., 
4  pi.    Postage  10  cents. 

40.  Forest  Fires  In  North  Carolina  during  1914  and  Forestry  Laws  of  North 
Carolina,  by  J.  S.  Holmes,  State  Forester,  1915.    8°,  55  pp.    Postage  5  centt. 

41.  Proceedings  ol  Seventh  Annual  Drainage  Convention  of  the  North  Caro- 
lina Drainage  Association  held  at  Wilson.  North  Carolina,  November  18  and 
19,  1914,  Compiled  by  Joseph  Hyde  Pratt,  State  Geologist,  and  Miss  H.  M. 
Berry,  Secretary,  1915.    S°,  7S  pp.,  3  figs.    Pottage  5  cents. 

42.  Organization  of  CoJJperalive  Forest-Fire  Protective  Areas  In  North  Caro- 
lina, being  the  Proceedings  of  the  Special  Conference  on  Forest  Fire  Protec- 
tion held  aa  part  of  the  Conference  on  Forestry  and  Nature  Study,  Montreat, 
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N.  C,  July  S,  191S.    Prepared  by  J.  S.  Holmea,  State  Forester,  1915.    8°,  39  pp 
Poitaoe  ii  cents. 

43.  ProceedlnsB  ot  the  Second  Road  Institute,  held  at  the  UnlTeralty  of 
North  Carolinfi,  February  2S-27,  191B.  Compiled  by  Joeepta  Hyde  Pratt,  State 
Qeologlst,  and  Miss  H.  M.  Berry,  Secretary,  1916.    8°,  128  pp.    Postage  15  cents. 

44.  Highway  Work  Id  North  Carolina  During  the  Calendar  Tear  Ending 
December  31,  1914.  Complied  by  Joseph  Hyde  Pratt,  State  Geologist,  and 
MIbb  H.  M.  Berry,  Secretary,  1916.    8°,  SI  pp.    Postage  10  centi. 

46.  Proceedings  ol  the  Eighth  Annual  Drainage  CouTentlon.  Held  under 
the  Auspices  of  the  North  Carolina  Drainage  Association  and  the  North  Caro- 
lina Qeological  and  Economic  Survey,  Belbaven,  N.  C,  November  29,  30,  and 
December  1,  1915.    8°,  90  pp.    Postage  10  cents. 

46.  The  VegeUtion  of  Shackletord  Bank,  by  I.  W.  Lewis,  1917.  8°,  40  pp . 
11  plates.    Postage  10  cents. 

47.  Proceedings  of  the  Ninth  Annual  Drainage  Convention.  Held  under  the 
auspices  o(  the  North  Carolina  Drainage  AHBoclation  and  the  North  Carolina 
Geological  and  Economic  Survey,  Greensboro,  N.  C,  November  22  and  23, 19U. 
110  pp.,  8  flgs.    Postage  10  cents. 


Vol.  I.  Corundum  and  the  Baeic  Magneslan  Rocks  In  Western  North  Caro- 
lina, by  Joseph  Hyde  Pratt  and  J.  Volney  LowIb,  1905.  8°,  464  pp.,  44  pi., 
35  flgs.    Postage  32  cents.     Cloth-iound  copy  tl  extra. 

Vol.  II.  Fishes  of  North  Carolina,  by  H.  M.  Smith,  1907.  S°,  453  pp.,  21 
pl„  188  flgs.    Out  of  print. 

Vol.  III.  Tbe  Coastal  Plain  Deposits  of  North  Carolina,  by  William  Bullock 
Clark,  Benjamin  L.  Miller,  L.  W.  Stephenson,  B.  L.  Johnson,  and  Horatio  N. 
Parker,  1912.    8°,  509  pp.,  62  pi.,  21  Ogs.    Postage  S5  cents. 

Adminirtratiis  nporl,  «iTia(  Oblcct  and  OrganiiBtion  of  the  Surrey:  iDTsalipitiaDa  ol 
Iron  Ores.  Building  Btone,  UeoloKJCul  Work  in  Coulal  Fliin  Region,  includini  inpplieB  ud 
drinking  water*  in  easlrm  founti«s.  Reporl  on  Foreala  and  Forest  Froduclg,  Coal  and 
Marble.  InTeaiiEaliona  ot  Diamond  Drill. 

Vol,  IV.  Birds  ot  North  Carolina,  by  T.  Gilbert  Pearson,  C.  S.  Brlmley,  and 
H.  H.  Brlmley.    In  press. 

BIBKNIAL  BEPOBTS 

First  Biennial  Report,  1S9I-I892,  J.  A.  Holmes,  State  Geologist,  1893.  8". 
Ill  pp.,  12  pi.,  2  flgs.   Postage  6  cents. 

Adminialrative  report.  ilTinc  Object  and  Orraniiation  ot  tbe  Surrer;  InTeatigationa  sf 
Iron  Orea.  Building  Blone,  Gsalogicsl  Work  in  Coaatal  Plain  Rerian.  including  aupplioa  and 
drinking  wstera  in  oaalam  countiea.  Report  on  Foreita  and  Forsat  Pniducta,  Coal  and 
Marble,    InreMigatiooi  ot   Diamond  Drill. 

Biennial  Report,  1893-1894,  J.  A.  Holmes.  State  Geologist,  1894.  8*.  16  pp. 
Postage  1  cent. 

AdminiitratiTO  report. 

Biennial  Report,  1895-1896,  J.  A.  Holmes.  State  Geologist,  1896.    8°,  17  pp. 
Postage  1  cent: 
AdminiMrstiTo  report. 

Biennial  Report,  1897-1898,  J.  A.  Holmes,  State  Geologist,  189S.  8°,  28  pp. 
Postage  2  centt. 

AdmiQiatrative  report. 
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BlennfBl  Report,  lgS9-1900,  J.  A.  Holmes,  Stale  Gealoglst,  1900.  S°,  20  pp. 
PoHage  Z  cents. 

Biennial  Report,  1901-1902,  J.  A.  Holmes,  St&ta  GeoloKlat,  1902.  8',  IG  pp. 
Pottage  1  cent. 

AdminlMraUra  report. 

Biennial  Report,  1903-1904,  J.  A.  Holmes,  State  GeologlBt,  1906.  8°,  32  pp. 
Postage  £  cenO. 

Admlniitritlva  rsport. 

Biennial  Report.  1905-1906,  Joseph  Hyde  Pratt,  SUte  GeologlBt,  1907.  8*,  60 
pp.    Pottage  S  centt. 

AdmlnlitriitiTe  nporti  report  on  certkin  awamp  landi  beloncliiK  (o  tbe  BtaU,  br  V.  W. 
Aihe;   it  alM  (IfM  ceruln  nKdUtia  obMrYitioa*  it  North  Oaroluu   nstiou. 

Biennial  Report,  1907-190S,  Joseph  Hyde  Pratt,  State  Oeolosliit,  190S.  8*.  80 
pp.,  2  pi.    Postage  5  centt. 

AdminiitrBtlT*  report.  Contmlu  Speciftl  Report  on  ma  eimmlnatioo  of  tbe  Sand  Banki 
•long  the  North  OaroliDi  Cout,  by  Jay  ?.  Bond,  Torsat  Aiiiatant,  United  SMtM  Toreat 
Serrice;  cenain  macnatlo  obaanatioDa  at  North  Csroliaa  lUlloaai  H«tallj  of  an  Innatlsa- 
tlon  BaUtinc  lo  Ulam  QaltlTalion,  br  Howard  E.  Eadara,  ot  Fnrdu*  UniTtrtlty. 

Biennial  Report,  1909-1910,  Joseph  Hyde  Pratt,  State  Geologist,  1911.  8°, 
1S2  pp.   Pottage  10  centt. 


A  eoDtalna  Asreamanta  (or  Coi>p«TKtioD  in  Statistical  Work,   and 
Happint  Work  with  the  Called  BUMi  Oeokifleal  Suner;  Foraat 
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a|«  DiMrlota  and  B«aHt  of  Third  Annual  Dralnace  ConTentlon;  Forenrj  reporti  ralatini 
lo  Oonnotly  Traot,  Buncombe  Oonntr  and  TranirlTanla  Oovntj  Stata  Tarma;  certain  Waler- 
alieda;  BetomtaUon  ot  CnlHiTer  and  Abandoned  Farm  Landa  on  the  Woodland*  ot  Uie 
Seiem  Aeademj  and  CMlafe;  Keoommendationi  lor  the  ArtUelBl  Beseneralion  of  Loai^eaf 
Fina  at  Pinaburat;  Asl  leculatinc  the  nie  of  and  for  the  Protection  ol  Uendtan  Uouumenu 
and  filandarda  of  Uaaaaia  at  the  lererai  counir  aeata  of  North  Carolina;  Ual  o(  UainallG 
Declination*  at  ttae  ooontjr  aeata,  January  1,  1910;  letter  of  Flih  Oonuninloner  of  tba  United 
SMte*  Bnrean  of  Fiaherfea  relating  la  the  eondltlaaa  of  the  North  Carolina  Bib  taduitriMi 
report  of  Ihe  Surrey  tor  the  Nortb  Carolina  Fiah  UonuniHion  referrinj  to  dutch  or  Dound-net 
flihinc  In  Albemarle  and  Oroatan  lound*  and  Cbowan  RiTer.  by  Gilbert  T.  Rude,  of  tbs 
United  BUtea  Goait  and  Geodetic  Burray;  Hlatorical  SkMeh  of  tha  HTeral  North  Carolina 
GeolDiical   Burray^    wilh  liat  ot   pnblicatlona   ol   each. 

Biennial  Report,  1911-1913,  Joseph  Hyde  Pratt,  State  Oeologtst,  1913.  S*, 
118  pp.    Postage  7  cents. 

Admlnlalntlie  report,  and  contain*  report!  on  method  of  eonatrnction  and  eatimate  of  coat 
of  road  improrement  in  Stanlonabarg  Townahlp,  WUaon  County;  report  on  road  condition* 
in  Lea  Connty;  report  on  preliminary  location  of  aeetion  of  Spartanburg-HeoderagnTille 
Hirhway  between  iVyon  and  Tuioflo;  report  of  road  work  done  by  Dniied  Sutee  OlBce  of 
Pnblle  Roada  durlog  biennial  period ;  experimenta  with  fflutrm  on  the  eand-claj  road : 
report  on  Central  Hithway,  givini  Act  eitabliafains  and  report  of  trip  OTer  the  Hicbwayi 
■DCgeated   road   leiiilation;    report  on  the  Aahaville    City  waterihed;    report   on   the   SlruBD 

£-openy  at  Arden,  Buncombe  County;  report  on  the  woodland*  on  the  fans  of  Dr.  J.  W. 
iliore,  Iredell  County;  report  on  examination  of  the  woodlanda  on  the  Berry  place,  Orance 
County;  report  on  the  foreat  property  of  Miaa  Julia  A.  Thoma.  Aahboro,  Randolph  Ooimty, 
report  on  the  examinatiou  of  the  foreat  landa  of  the  Bullera  Lumber  Onnpany,   Columbu* 

■uneated   dralnaie  legialation;    propoaed   Fiiharlaa   Commiaaion    Bill. 

BlennUl  Report,  1913-1914,  Joseph  Hyde  Pratt,  State  Geologist,  191&.  8°, 
166  pp.    Pottage  10  centt. 

AdminiitratiT*  report,  and  eonlaina  report*  on  the  work  of  tha  Slate  convleta  on  Hickory 
Nnt  Gap  Road.  Henderson  Countv,  and  on  the  link  ot  Ihe  Central  Highway  In  Uadiaon 
Ooonty  which  la  lieiug  conatructed  with  Btate  conyicti;  report  on  road  work  aocompliahed 
by  the  State  Burrey  and  by  the  United  BUtea  OSce  at  Poblic  Roads  dunng  biennial  period; 

Timber  supply  of  North  Oarollni;  reports  on  tbe  aiemiiiatian  of  certain  forest  lands  ii~' 
Uilitai  Oounly;  report  on  tbe  esb  In  North  Carolina;  report  on  Ihe  apruce  toraala  of  Uoun 
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coDditiont  ia  Ihe  nortbeuMrn  Stslci.  by  3.  S.  Holmn. 
Raport  DD  the  work  of  the  United  Stite>  Foreal  Service  in  North  Carolina  in  eonneelion 
villi  th«  purchase  of  torest  reserves  and  Ibeir  protectiao;  timber  t«its,  inclndiDg  itrenctb 
of  timber^  proserratioa  of  timber,  timber  suitable  to  produce  pulp,  diatiUatibn  of  cortain 
voods  and  drying  certain  wooda;  auggeBLed  foreetr;  leg ielatioo  ;   report  od  tbe  swamp  linda 


Biennial  Report,  1915-1S16,  Joseph  Hyde  Pratt,  SUte  OeologiBt,  1917.    8*. 

203  pp.    Fostage  SO  cents. 

AdrainiBtnttiie  Report. 

Samples  of  any  mineral  (ound  In  the  State  mar  be  aent  to  tbe  office  of  the 
OeoloKlcal  and  Economic  Survey  for  Identification,  and  the  aame  will  be  classi- 
fied free  of  charge.  It  must  be  understood,  however,  that  no  AsaaTS  ob 
QDANTTTATivE  DETEHHiHATiONB  wiLi.  HE  u&DE.  Samples  shouM  Iw  In  a  lumc 
form  II  possible,  and  marked  plainly  on  outside  of  package  with  name  of 
sender,  postofflce  address,  etc.;  a  letter  should  accompany  sample  and  itamp 
should  be  enclosed  for  reply. 

These  publications  are  mailed  to  libraries  and  to  individuals  who  may 
desire  Information  on  any  of  the  special  subjects  named,  free  of  charge,  except 
that  In  each  case  applicants  for  the  reports  should  forward  the  amount  of 
pottage  needed,  as  indicated  above,  for  mailing  the  bulletins  desired,  to  the 
Slate  OeolosUt,  Chapel  Hill,  N.  0. 
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